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Flint-dried skins: photo courtesy Karg Brothers Inc 


No matter how dry... 


Hooker sulfides give you 
faster soaking ...safer unhairing 


You can cut as much as three days out 
of your soaking time when you add a little 
Hooker sodium tetrasulfide to your soak 
water. 

Most of the cement substance is quickly 
softened. Wetting is complete, making un- 
hairing more regular and scudding easier. 
Sometimes hides come out so clean you 
can skip the scudding completely. 

You get a long yield of strong, uniform- 
ly finished leather. 


Safer unhairing results when you work 
with Hooker sodium sulfhydrate in your 
unhairing bath. You hold alkalinity low 
yet get an ample amount of sulfidity. This 
means less danger to your skins. You de- 
stroy keratin without damaging collagen 
and get a better yield of fine, tight, smooth- 
grain leather. 

For more information on how you can use 
these two Hooker sulfides to advantage, 
write for free bulletins. 


HOOKER CHEMICAL CORPORATION 


912 UNION STREET, NIAGARA FALLS, N. Y 


Sales Offices 
Niagara Falls 
In Canada 


Buffalo Chicago Detroit 


Philadelphia Tacoma 


Los Angeles 


pda 


CHEMICALS 
PLASTICS 


New York 
Worcester, Mass 


Hooker Chemicals Limited, North Vancouver, B. C. 





Increase the cutting value 
of your leathers with 


ROOUAN 1 


Cutting shoe uppers from flank area of chrome leather side retanned with ZiRCOTAN 'T. No, it’s no 
mistake. Solidity of flank section closely approaches the quality of leather nearer back bone edge. 


ZIRCOTAN T offers you the double advantages of improved results and 
greater uniformity of quality in the tanning of fine leathers. Proper 
application—such as retanning of chrome leather—insures better 
smoothness of grain, and more uniform solidity and plumpness than 
ordinary tanning materials can produce. 


In chrome tanning, ZIRCOTAN T supplements the chrome. It can be 
used before, with or after chrome tanning materials. 

With vegetable tans, ZIRCOTAN T is valuable as a fixative for tannin, 
or for pre-tannage to improve wearing qualities. ZIRCOTAN T may be 
used in formaldehyde tannage to improve the body of the leather. 


ZIRCOTAN T by itself is unsurpassed for tanning white leathers. Finished 
leather is white through its entire thickness. 


Request complete information on ZIRCOTAN T from the Leather Chem- 
icals Department of Rohm & Haas, or call your local representative. 


ZIRCOTAN is a trademark, Reg. U.S. Pat. Off. and in principal foreign countries. 


Chemicals for Industry 
Facts about a versatile, rd 
low-cost zirconium Owe &. HAAS 
tanning material which 
will help you bring out COMPANY 
and protect all the quality WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
your leather can deliver. 
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FRENCH 


CHESTNUT 


EXTRACT 


SOLID: 62%--GROUND POWDER: 64, 68% —SPRAY-DRIED POWDER: 67,70,72% 


* PROGIL S.A. and TANNINS REY S.A., 


world-known producers, concentrate production 
of copper-free extract in up-to-date, specially 
equipped factories to assure you continuous uni- 
formity in quality in every shipment you get— 
month after month, year after year. Expert tech- 
nical aid available from both sides of the Aciantic. 


order from 


TANNINS & CHEMICALS, INC. 


509 MADISON AVE., NEW YORK 22 * MU 8-9240 
Midwest Branch: 327 So. LaSalle St., Chicago 4, Il!. ge WA 2-8900 





Caught Short? 
1924 Call TRASK! 


| 


} 


Our stainless steel tank truck or tank car will be, most times, 
at your plant the morning after your call for: 


CHESTNUT EXTRACT 


QUEBRACHO EXTRACT * WAXES 
SULFONATED OILS * STUFFING 
GREASES * LIGNOSULFONATES 
CHEMICAL SPECIALTIES 


ARTHUR C. TRASK CO. 


327 S. LaSalle St., Chicago 4, Ill. 
WAbash 2-8900 
509 Madison Ave., New York 22, MU 8-9240 


67 Farninghan,, Islington, Ont., Canada, BE 3-6582 


CABLE: Actrask TELETYPE: CG 1478 





Buffing team boosts production 3307! 


3M Abrasive Belts on “Speedbuffer’* 


proved most 


productive with consistent high quality 


Since 3M’s introduction of wide 
coated-abrasive belts and the “Speed- 
b ffer” machin2 to the leather in- 
dustry, 3M belts have proved to 
be the most satisfactory method yet 
devised for buffing in production 
line treatments of leather. 


3M Abrasive Belts contain up to 
three times more abrasive surface 
than conventional buffing abrasive 
forms; can be run 20% faster; are 
cooler running; produce consistently 
superior results. Belts also last long- 
er and are easier to change; down- 
time is less. 


3M wide abrasive belts are made 
in three special types for the leather 


iM PRODUCTION", AND THREE-M-ITE 


ST. PAUL 6, MINN EXPORT 39 PARK AVE 


industry: “Production” Brand Paper 
and “Production” Brand H-P Resin 
Paper for grain and flesh buffing; 
“Three-M-Ite” Brand Resin Bond 
Cloth for flesh buffing. 


Remember, all your plant’s abras- 
ives needs can be filled better by 
specialized 3M Coated Abrasive Pro- 
ducts. Call your local distributor for 
complete information. 

* “SPEEDBUFFER” IS A TRADE NAME OF 
Timesaver, INc., RoppinspALe, MINN. 


3M 
Coated Abrasive Products 


ARE REGISTERED TRADEMARKS OF 3M CO., 
» NEW YORK 16 


CANADA LONDON, ONTARIO, 


TMiinnesora TMiisine anno TMaanuracturinc company 
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CHESTNUT... 
THE WORLD’S FIRST TANNING 


EXTRACT 
LEDOGA S.p.A. 


Established 1868 


Chestnut Extract, a product of Italy, was the first tanning extract 
ever produced. And LEDOGA represents two-thirds of all Italian 
production. Manufactured in the most modern plants... using 
most accredited processes...and under strict laboratory control. 
Both regular and spray-dried extracts and adjusted pH spray- 
dried “Dulcotan”™ extract. 

Their use is your guarantee of perfect quality leather of any 
desired type, together with the highest yield in the tannery. 


PROFIT BY using LEDOGA Chestnut! 


With constant connections with all world sources, and as Ameri- 
can distributors for so many producers, Barkey is in a position to 
supply most of your needs in tanning materials. We are known for 
prompt shipments from Italy and other foreign sources to any port 
in the United States or Canada. In whatever quantity you require. 


SBARKEY 


IMPORTING CO., INC. 


DIRECT IMPORTERS OF VEGETABLE TANNING MATERIALS 
(both raw and extract) 


44 East 53rd Street, New York 22, New York 
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Jacques Wolf Tanasols...Synektans... Monotans 


Synthetic tannins from Jacques Wolf offer excellent 
light fastness, better weight, smooth grain, and full 


tight flanks. Write for free catalog. 


JACQUES WOLF son 


PASSAIC, N.J. 


\ subsidiary of Nopco Chemical Company 
Clifton, N.J. @ Carlstadt, N.J. e Los Angeles, Calif. 





How Mobil helps 


you make 
‘g00d leather’ better! 


Through new and improved tanning products 


Regulated penetration—key to consistent, high-grade leather — 

is a feature of Mobil’s tanners products; Mobiltan 275, 

Mobiltan A and Mobiltan S. Dramatic proof of this unique Mobiltan 
brand product quality is shown in the photomicrographs below. 
Your Mobil representative has full details on all of Mobil’s 

latest tanning developments. Perhaps he can solve your problem. 


MOBILTAN 275 


This carefully compounded fat- 
liquor gives excellent results in 
both full and pasted leathers. It 
is light-fast and compatible with 
resin re-tannages. Special quali- 
ties permit surface nourishment 
with enough penetration to give 
desired mellowness. 


Mobil First. choice 


MOBILTAN A 


As photo shows, this highly sul- 
phonated oil completely pene- 
trates skins, imparting perma- 
nent lubrication to innermost 
fibres. It leaves a clear grain free 
of raw oil and can be used on a 
variety of skins including soft 
upper leathers. 


MOBILTAN S 


Although generally applied as a 
“short” fatliquor, Mobiltan S 
imparts many qualities of drum 
stuffing to leathers. Its ingredi- 
ents and degree of penetration 
are particularly applicable to 
achieving fullness and roundness 
in chrome upper leathers. 


with, lomnere eimle 1866 





ARKO® Fatliquors 


for finer leathers ! 


ARKO FATLIQUOR S§S G: 


A versatile all-sperm oil for tight mellow leather, 
colored or white sheep, sides and goat 


ARKO FATLIQUOR L C: 


ARKO FATLIQUOR L C 
White leather oil for high grade garment leathers; 
does not darken whites or pastel shades 


ARKO FATLIQUOR OIL C: 


A superior non-yellowing fatliquor for all-white 
tanned leathers, stable in alum liquors 


ARKO FATLIQUOR M C A: 


White non-ionic emulsion of leather oils used to 
top fatliquor white or colored pasted leathers 


WRITE FOR TECHNICAL SERVICE BULLETIN 


ARKANSAS CO., INC. 


Serving the tanning industry for over 55 years 


NEWARK, NEW JERSEY 
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QUEBRACHO 
EATRACTS! 


Whatever 
your needs 
count on 
two things: 


Quality and fast 
delivery! 


ORDINARY 
“Cc. F. dei Cc." 
“Supremo”" 
“Tupa" 

“ 

“Zorzal" 
“Reaitan" 
“Supertan" 
CLARIFIED 
“Crown” 

“Crown 360" 
“Crown 360 G8" 
“Luna” 
“Tupasoi" 


BARKEY 


IMPORTING CO., INC. 


DIRECT IMPORTERS OF VEGETABLE TANNING MATERIALS (both raw and extracts) 
44 East 53rd Street, New York 22, New York 
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THE PERFECT BLEND “MIXER’”’ 
FOR HEAVY AND LIGHT VEGETABLE TANNED LEATHER 


"a | MYRABOLAM / "= 


SPRAY-DRIED POWDER 


HIGHEST QUALITY ALWAYS 
PRODUCED from Selected Fruit under Strict Chemical Control 


END USE requiremen*s more accurately assured 
ELIMINATES old fashioned leaching — More Economical 


manufactured by RICHARD HODGSON & SONS, LTD., Beverley, Yorks, 
England 
One of the world's largest manufacturers of Myrabolam Extracts 


The Pioneer of Tanning Extracts in Spray Dried Powder form for a 
quarter of a century. 


other high quality “DRITAN" spray-dried powdered tanning extracts 


. QUEBRACHO WATTLE 
NEOCHEST WATTLE BLEACH 


NEOMAC MANGROVE 
AND BLENDS 


FV kD. SS 





Exciting new developments are under way 
—developments that are of supreme impor- 
tance to you economically. New impregnat- 
ing compounds — New wetting compounds — 
New waxes. 


We'll be delighted to sit down and tell you 
all about them—and what they mean to you. 
Just name the time and we'll be there. 


BORNE 


® COMPOUNDS FOR FINISHING 


The standard sponging, washing, and finishing com- 
pounds for sole leather. 


BORNE (?) COMPOUNDS FOR WHEELING 


These valuable wheeling compounds aid penetration 
and facilitate loading. 


PLUS: Bretolene, Saxon Oil, Borntan, Product 
#586 Surfactant, Product #237 Special Wax, Borne’s 


Synthetic Waxes and New BORNE-FLEX IM- 
PREGNATING COMPOUNDS. 


COMPANY, INC. 


Bruin, Pa. 





TANNING 
EXTRACTS 


AND DYEWOODS 


With 90 years of continuous service to 
the tanning and dyeing industry, the 
J. S. YOUNG CO. has progressively 
expanded its facilities... anticipating 
the requirements of the entire indus- 
try... large and small operators, alike. 
We are importers, processors and 


manufacturers of practically every 
well-known, reputable tanning extract 
and dyewoods—for all branches of the 
industry...for leather, and for silk, 
wool and synthetic textiles. Our facili- 
ties have grown in capacity, flexibility 
and efficiency. Our skilled technicians 
and research facilities are at the serv- 
ice of the industry to help meet and 
solve individual problems...to meet 
specifications and requirements. 


WATTLE A YOUNG 
THE BARK EXCLUSIVE! 
Special quality Wattle Extract, extracted 
directly from top-quality bark —in our 
® Pa own Baltimore plant is now available! 


2701-2755 BOSTON STREET « BALTIMORE 24, MARYLAND 
© SUMAC © QUEBRACHO~—e FUSTIC @ HEMLOCK =—s @ HEMATINE 
© GAMBIER ® MYRABOLAMS © OSAGE ORANGE ¢@ WATTLE © HYPERNIC 

@ DIVI-DIV! © lOGWOOD ~ e TANNIC ACID © CHESTNUT 


Manufacturers of the 
famous CHEMBARK 
natural tanning ex- 
tracts and other spe- 
cial products, for the 
CHEMTAN CO. 
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MAXIMUM CONTROL 
OF THE BATING PROCESS 










processing with 


BIOBATE 


highly stable, standardized bating compounds 


Biobates are prepared in concentrated 
form — provide effective, controllable 
enzyme action suited to all types 

of leather. 


proper application 
through 


WALLERSTEIN TECHNICAL SERVICE 


in your specific tanning operations 


For assurance of high grade performance. 
# ot 
(XY, Renae onal meee ia a 
Naa { Barter Laboratories, Ir 
i Wallerstein Square, Mariners Harbor 
Staten Island 3, New York 


also: SE BACOL... for dependable unhairing 


STEROZOL... for inhibition of bacteria and molds 
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UNIFORM RESULTS DEPEND 


ON UNIFORM CHEMICALS 


Top-grade tanning results every time 
when you depend on Diamond 

quality chemicals: Tanolin®, fat liquors, 

bichromates, neutralizers. 

Top-notch leathermakers all over the 
world rely on Diamond uniform chemi- 
cals, made from the finest raw materials, 
quality controlled every step of the way. 

So why not you? You’ll get fast, de- 
pendable delivery on every order you 
place from our two plants, or from eight 


strategically located warehouses. And 


OO 


Diamond’s long experience in working 
with quality tanners to achieve best re- 
sults is yours for the asking. 

Your Diamond Representative knows 
leather chemistry . . . and he’s backed 
by Diamond’s entire technical staff and 
facilities. Call him today. D1amonp 
ALKALI Company, 300 Union Com- 


merce Building, Cleveland 14, Ohio. 


Diamond 
-~Chemicals 





Consult 


RESEARCH and TECHNICAL 
DEVELOPMENT SERVICE 


about your 
Tanning, Dyeing and 
Processing 


Geigy products are carried 
in all important tanning centers 


GEIGY DYESTUFFS division of Geigy Chemical Corporation 
Saw Mill River Road, Ardsley, New York 


BRANCH OFFICES: Newton Upper Falls, Mass. * Charlotte, N.C. * Chattanooga 
Chicago * Los Angeles * Philadelphia * Portland, Ore. 
In Great Britain: The Geigy Co., Ltd., Manchester 
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There’s MORE — Much MORE 


to choose from... . 


In Extracts and Raw Tanning 
Materials From the 

Most Complete Line 

of Brands 


QUEBRACHO 


SPECIAL SPRAY-DRIED EXTRACTS 


RW. Wattle * Quebracho * Valonia * Myrabolams * Mangrove * Blends 


Raw Tanning Materials 
Myrabolams, Divi-Divi, Mangrove, Valonia, Sumac and Other Vegetable Tanning 
Materials from All Parts of the World. 





Manufacturers of 


LEATHER FINISHES 


and 


CHEMICAL COATING MATERIALS 
Ga re Z ia 


BELLEVILLE 9 


NEW JERSEY | 
PLYMOUTH 9-5600 | 





Standard Model No.3 ~ 
WILEY 


LABORATORY 


MILL 


® on new Portable Stand 
and with Spillage Tray 


For preparation, with minimal loss of 
moisture from heating, of a wide vari- 
ety of materials for analysis. Principal 
advantages of new model: harder cut- 
ting edges permitting wider range 
of materials including Teflon, poly- 
ethylene resins, titanium scrap, etc.; 
quieter operation; and baked gray 
enamel and chromium plated finish, etc. 


As in earlier model, four hardened 
steel knives on revolving shaft work 
with shearing action against six knives 
bolted into frame. Shearing action of 
cutting edges, between which there is 
always clearance, minimizes loss of 
moisture, avoids temperature rise, 
liquefaction, contamination, etc., mak- 
ing this mill satisfactory for many 
materials which cannot be reduced by 
other mechanical means. Ground ma- 
terial must pass through a sieve dove- 
tailed into frame above receiver. 


4275-R3 with 
4275-F6 and 4275-Z. 


Furnished with cast aluminum 
drawer, 28 oz. capacity, for collecting 
sample. 


4275-R3. Wiley Laboratory Mill, Standard 
Model No. 3, motor driven, mounted on enclosed 
base, with drawer of cast aluminum. With 2 h.p, 
continuous duty motor, 1725 r.p.m.; starting switch 
with thermal overload cutout; V-belt, belt guard; 
three sieves with openings of 2 mm, 1 mm and 
2 mm diameter. For 115 volts, 60 cycles, single 
phase, a.c. Without Stand or Tray 


4275-F6. Spillage Tray Attachment, for use 
with above, consisting of bracket and Stainless 
steel tray 23.90 
4275-Z. Portable Stand, 10 inches high, for 
mounting above Mills. Consisting of rubber insu- 
lated platform 23% inches square, mounted on 
ball-bearing, swivel casters with foot-operated 
wheel brakes. ...scccscccscccceses 125,50 


Copy of Bulletin 129 sent upon request. 


ARTHUR H. THOMAS COMPANY 
Mare and more laboratories rely on we J 


VING ST. AT BRD * PHILADELPHIA G, PA, 


Laboratory Apparatus and Reagents 
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FANNING WITH GLUTARALDEHYDE 


TANNING WITH GLUTARALDEH YDE 
Il. PROPERTIES OF THE LEATHERS* 


M. Firacuione, M. L. Frm, E. H. Harris, F. P. Luvisi, A. H. Korn, 
W. Winpus, anp J. NAGuHsKI 


Eastern Regional Research Laboratoryt 


Philadelphia 18, Pennsylvania 


ABSTRACT 


Sheepskins were tanned with glutaraldehyde under various con- 
ditions. The tanned skins were processed with regular packs into 
hnished garment leather in a commercial tannery. Leather judged 
to be quite satisfactory was obtained under a wide variety of 
tanning conditions. The leathers showed unusual resistance to 
deterioration by a synthetic perspiration and by hot soap solu- 
tions, in contrast to formaldehyde and glyoxal leathers. 


san FR amon 


INTRODUCTION 


The preceding paper (1) reported a study of the tanning properties of 
glutaraldehyde, a newly available dialdehyde. This aldehyde appeared to 
be unusually reactive toward hide substance and exhibited tanning properties 
of value from a practical standpoint. It effects tanning over a wide pH range. 
The tannage is rapid and may be accomplished within a few hours with as 
little as 1.59 of active aldehyde on the drained pickled skin basis. To 
evaluate this tannage fully it was important to examine the properties of the 
leathers produced with glutaraldehyde. Of particular interest was a com- 
parison of this leather with that obtained with formaldehyde. In the present 
study, full sheepskins were tanned with the desired aldehyde in the laboratory 


and then processed into finished leather in a commercial tannery with regular 
packs of garment leather. The results are reported in this paper. 


*Presented at the Fifty-fifth Annual Meeting of American Leather Chemists Association, Mackinac 
Island, Michigan, June 14-17, 1959 
tEastern Utilization Research and Development Division, Agricultural 


Research Service, United 
States Department of Agriculture. 





TANNING WITH GLUTARALDEHYDE 


EXPERIMENTAL 


Twenty-Four—Hour TANNAGES 


Pickled, degreased Syrian sheepskins obtained from a garment leather 
tannery were tanned with glutaraldehyde for 24 hours under various condi- 
tions as described in the preceding study (1). The identical skins obtained 
at the end of the 24 hours of tanning in the rate studies were used. The tanned 
skins were washed briefly in running water; acidified, if necessary, with dilute 
acetic acid to pH of about 5; and processed into finished leather with regular 
packs at a garment leather tannery. 

For purposes of comparison, Syrian sheepskins were also tanned with for- 
maldehyde at pH values of approximately 4.8, 8.0, and 9.4 and with glyoxal 
at pH 8.1 as described previously (1). These tannages were carried out ex- 
actly as was done for the glutaraldehyde except for replacing the 12% glu- 
taraldehyde (25% solution) with an equivalent amount of formaldehyde or 
glyoxal. The leathers were finished in the same manner as those above. 

The various tannages are summarized in Table I. 


Evaluation of the leather.—-Chemical analyses, strength properties, 
perspiration resistance, and washability tests were carried out on the finished 
leathers. The test pieces were taken from the same skin location, which was 
essentially equivalent to Test Area ““W” described in Sampling Light Leather 
for Physical Tests (2). 


Perspiration resistance—Samples cut from the finished leathers were tested 
for perspiration resistance by a slight modification of the procedure described 
by Colin-Russ (3). Briefly, small pieces of leather were soaked about 2 hours 
in a synthetic perspiration solution made up of urea, sodium lactate, di- 
sodium phosphate, sodium chloride, and water. Acid or alkali was added if 
necessary to bring the pH to 7.0-7.1. The saturated pieces of leather were 
held over water in a closed vessel at 70°C. for 48 hours. After air-drying, 


the dimensions of the samples were measured and percentage area shrinkage 
calculated. Results are summarized in Table II. 


Washability—The washing test, to determine the stability of the tannage 
to the effects of hot, soapy water, was run in a “Launder-Ometer’* similarly 
to the test applied to textiles (4). This machine holds pint jars containing 
the soap solution and leather samples together with steel balls for mechanical 
action, and tumbles them end over end in a thermostatically controlled water 
bath. The data shown in Table II give results obtained by washing 3 pieces 
of leather (2’’ x 214” each) in 200 ml. of 0.5% Ivory soap solution (pH about 
10). The washing cycle was for 4% hour at 120°F. All three samples were 


*Mention of brand or firm names does not constitute an endorsement by the Department of Agriculture 
over others of a similar nature not mentioned 
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washed together and given three wash cycles, the specimens being rinsed and 
air-dried after each cycle. The shrink temperature (Ts) of the washed 
samples was determined after each cycle. The air-dried leathers after each 
wash were also examined for leather character. 


Strength properties—Specimens were cut from the selected test area (W) 
for determination of stitch-tear strength. The same location on each skin was 
chosen, and two adjacent specimens were tested. The double-hole stitch-tear 
test method (5) was used, and the data are shown in Table II. 


Analyses—The leathers were ground in a Wiley mill, and standard methods 
of analysis were employed. ‘Total nitrogen was determined by the semi- 
micro Kjeldahl method (6). Moisture and ash were determined by the 
official ALCA methods (7). The fat content of the finished leathers was 
determined after hydrolysis of the leather sample (8). The leather was hy- 
drolyzed by refluxing in 4N HCl, and the hydrolyzate was extracted with 
Skellysolve B. Evaporation of the solvent gave an estimate of oil content. 
This procedure gave fat values 2 to 4% higher than those obtained by chloro- 
form extraction of the leather (9). 

The results are summarized in Table I. 


Ercut-Hour TANNAGES 


The 24-hour tannage was used to study the rate of reaction of glutaralde- 
hyde with collagen. From a practical standpoint a shorter time is desirable. 
Precautions must be taken, however, to avoid drawing the grain from too 
rapid a tanning action at the beginning. This can be accomplished by adding 
the glutaraldehyde in feeds or by controlling the pH. The procedures out- 
lined below produced smooth-grained, well-let-out sheepskin leather in our 
tests. 


Feed control.—This test was conducted on 12 cabretta skins. Based on 


drained pickled weight, the procedure was as follows: 


Pickled skins (6300 g.) 100°; 
Water 100°; 
NaCl 

Glutaraldehyde (25°), aqueous solution) 

Drum '% hour, pH 2.3 

Add sodium acetate (anhyd.) 

Drum 1 hour, pH 5.0, Ts 77°C. 

Add glutaraldehyde 25%, solution) 

Drum 6 hours, pH 5.0, Ts 84°C. 

Wash 14 hour 


Drain 
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pH control—This test was carried out with 3 cabretta skins according 
to the following procedure: 


Pickled skins (2115 g.) 100% 
Water at 90°F. 100% 
NaCl 6% 
Glutaraldehyde (25°% aqueous solution) 12% 
Drum '% hour, pH 2.3 

Add sodium formate (anhyd.) 

Drum 2 hours, pH 4.0, Ts 79°C. 

Add NaHCO, 

Drum 1% hours, pH 6.6 

Add NaHCO, 

Drum 2 hours, pH 7, Ts 82°C. 

Add formic acid (90% solution) 

Drum 1% hour, pH 4.4 

Wash 1% hour, Ts 83°C. 


DISCUSSION 


The preceding paper (1) presented data showing that glutaraldehyde was 
an unusual aldehyde with regard to its tanning properties. The present study 
shows that the leather also exhibits some unusual properties in comparison 
to conventional aldehyde leathers such as formaldehyde and glyoxal. The 
data discussed below were obtained for 24-hour tannages with the laboratory 
drum turning intermittently overnight. 

No difficulty with the glutaraldehyde leather was experienced in the fat- 
liquoring and other usual posttanning operations given the regular chrome 
garment leather. Soft, mellow leather of a pleasing character was obtained 
from every test which covered the pH range from about 2.5 to 10, and with 
concentrations of glutaraldehyde (100°; basis) as low as 1.59%. Consumption 


of aldehyde (Table 1) becomes practically quantitative in the pH region 
above 6. 


The shrinkage temperature of these aldehyde leathers was lowered slightly 
by the conventional posttanning operations given chrome garment leather. 
However, the shrinkage temperature of the glutaraldehyde-tanned leathers 
was as high as, or higher than, those leathers tanned with formaldehyde or 
glyoxal under comparable conditions. As judged by the tanner, glutaralde- 


hyde produced leather far superior in appearance and feel to that from form- 
aldehyde or glyoxal. 


It was hoped that analysis of the leather would enable calculation of fixed 
aldehyde from the balance remaining over and above the hide substance, 
fat, and ash. Unfortunately the finishing operation, such as syntan bleach 
used on the regular leather, apparently contributed added fixed substances, 
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as is evident from the high balance figures for the formaldehyde-tanned 
leathers (Table 1). Direct determination of formaldehyde in the finished 
leather by the method of Highberger and Retzsch (10) gave values of 0.20, 
0.37, and 0.60% formaldehyde (MFB) for the leathers in tannage Nos. 20, 
22, and 23, respectively (Table 1). This data expressed as millimoles per 
gram of hide substance gave fixed formaldehyde contents of 0.11, 0.18, and 
0.28, respectively. These values are considerably less than formaldehyde 
hxed by the skin in equilibrium with the tanning liquor (column 12, Table I) 
as calculated from aldehyde consumed during tanning. This difference is 
most likely accounted for by the reversible nature, at least in part, of the 
tannage. Unfortunately, a method for the direct determination of glu- 
taraldehyde in leather is not unavailable, and comparison of the reversible 
nature of these two tannages is not possible. It is interesting to note that 
fixation of these two aldehydes at equilibrium, as calculated from aldehyde 
consumed during tanning under similar conditions, was very near the same 
(compare last column of Table | for tannage Nos. 6, 15, and 18 with 20, 22, 
and 23). Fixed aldehyde at equilibrium varied from about 0.82 to 1.18 
millimoles per gram of hide substance in the pH range studied, 1.e., 5.0 to 9.4. 

Various properties of the finished leathers are summarized in Table II. 
This stitch-tear data were collected on a limited number of specimens. How- 
ever, the data indicate reasonably satisfactory strength properties. 


“a ’ 


FIGURE 1.—Photograph of test specimens of glyoxal, glutaraldehyde, and formaldehyde 
sheepskin leathers after perspiration test. 
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An unexpected property of the glutaraldehyde-tanned leather was the 
perspiration resistance of this tannage, as measured by area change caused 
by the synthetic perspiration test proposed by Colin-Russ (3). Tannage with 
glutaraldehyde at the 12% level at pH 5 and above produced leather which 
showed unusually good resistance to this test. As shown in Table II, these 
leathers underwent only a 1 to 6% area shrinkage when tested with the syn- 
thetic perspiration. Furthermore, these leathers retained their leather char- 
acter, such as softness and flexibility, after exposure to this test. This be- 
havior is in marked contrast to formaldehyde and glyoxal. These latter two 
aldehydes when used in tanning under the same conditions as for glutaralde- 
hyde, produced leathers that were severely shrunken and embrittled by the 
synthetic perspiration as shown in Table II. This characteristic is shown 
more clearly in Fig. 1. 

It was of interest to note (Table II) that the glutaraldehyde tannage 
carried out at pH 4 and below did not result in a perspiration-resistant leather. 
With one exception, perspiration resistance was not a noteworthy property 
of the leathers tanned with 6% of the aqueous (25%) glutaraldehyde solution 
on the drained pickled weight. This exception was noted when sodium sulfate 
was used in place of sodium chloride in the tannages carried out at pH 6.5 
and 8 (experiments 10 and 14, Table II). This behavior, or salt effect, is 


difficult to explain either on the basis of aldehyde consumed at equilibrium 
(Table 1) or by analogy with salt effects on formaldehyde tanning (11, 12). 


GLUTARALDEHYDE — 25 % SOLUTION 
BB 6% DPW (NaC!) 
(1) 6 % DPW (No2S0, ) 
12 % DPW 


Mi 24% oew 
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FIGURE 2. 


—The influence of various tanning factors on the perspiration resistance of 
glutaraldehyde-tanned sheepskin leathers. 
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The bar graph (Fig. 2) shows at a glance the influence of various tanning 
factors on the perspiration resistance of glutaraldehyde-tanned sheepskins. 


The resistance of the glutaraldehyde tannage to hot soap solution also was 
determined in order to evaluate the tannage from a washability standpoint. 
In this instance the change in shrinkage temperature of the leather was used 
as a criterion of stability. After the test, the specimens were examined for 
leather characteristics. The results in comparison with formaldehyde were 
not so marked as in the case of the perspiration test. The data (Table II) 
indicated that glutaraldehyde leather was more resistant to “detannage”’ 
than the corresponding formaldehyde or glyoxal leathers. Only at the highest 
pH of tannage (9.5 to 10) was the shrinkage temperature of the washed 
formaldehyde leather comparable to that in the case of glutaraldehyde. In 
the tannages carried out at lower pH the glutaraldehyde leathers were dis- 
tinctly more resistant to lowering of the shrinkage temperature by hot soapy 
water. All the washed leathers were firmer after drying than the unwashed 
samples. However, a slight mechanical action readily restored the soft flexible 
character to the glutaraldehyde-tanned leathers. 


A 24-hour tannage is not practical for commercial drum tanning. In tests 
of the glutaraldehyde tannage with small packs it was found that with the 
drum at rest overnight streaks of color developed on the surface of the leather. 
The rate studies in the previous paper (1) clearly show that tanning can be 
accomplished in much less than 24 hours and that overnight tannage is not 
necessary. In fact under some conditions tanning with glutaraldehyde ap- 
pears to be complete in one or two hours. However, if tanning is carried out 
too rapidly, drawn grain is obtained. This can be avoided by proper control, 
such as adding the glutaraldehyde in several feeds or by careful regulation 
of the pH when the aldehyde is added in one feed. The two procedures listed 
in the Experimental section under “Eight-Hour Tannages”’ illustrate these 
methods of control and were found satisfactory for avoiding drawn grain in 
tanning of sheepskins in the laboratory. 


With regard to pH control it was found that a pH of approximately 4.2 
was critical to prevent drawn grain when all the glutaraldehyde at the 12% 
level was added in one feed. Sodium formate was an excellent buffer which 
provided almost automatic control just below the critical pH. One or two 
hours tanning at this pH permitted sufficient fixation so that drawn grain 
was avoided upon subsequent elevation of pH. A shrink test in the early 
stages of tanning was helpful in determining suitable tanning procedures. 
Drawn grain was avoided if the tanning was carried out under conditions such 
that the Ts reached the neighborhood of 70° to 75°C. in the first hour or two. 


These observations were made on small packs of sheepskins tanned under 
laboratory conditions. Some adjustments may be necessary to arrive at 
optimum conditions with other raw stock and in full pack tests. The rapid 
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tanning action of glutaraldehyde is a property that may be of interest in 
producing textured grain leather. 


Completion of the tannage within eight hours, including removal of unused 
glutaraldehyde by washing, completely eliminated the problem of streaked 


leather. The leathers tanned in eight hours showed substantially the same 
properties as those tanned for 24 hours. 


Because of its ability to tan over a wide pH range, glutaraldehyde was 
found to be compatible in combination tannages with other conventional 
tanning agents, with an enhancement of leather properties. 
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DISCUSSION 


Dr. Lupwic SELIGSBERGER (Quartermaster Research and Engineering 
Center): The experiments and observations of Dr. Filachione, | think, should 
enable chemists in any industrial laboratory to employ glutaraldehyde in- 
telligently and to learn by themselves what they can do with the material. 

The authors who share the honor of this type of painstaking study 
I am thinking here particularly of following the pickup of the aldehydes 
quantitatively over an extended period of time—are to be warmly commended. 
It is also gratifying to know that the work was done mostly on whole skins 
and that we can inspect the leather produced. 

The most impressive result, in my opinion, is the speed of the glutaralde- 
hyde fixation. The reason, | think, is because glutaraldehyde is monomeric 
in the 25°/, commercial solution, whereas glyoxal and formaldehyde are more 
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or less aggregated at the concentrations employed, and the aggregated por- 
tion returns to the monomeric form gradually after dilution in the tanning 
drum. The question of whether the monomeric forms differ in their rate of 
tanning is theoretical but may one day be answered by a properly designed 
laboratory experiment. 

It was rather unexpected for me to see that the shrinkage maxima for all 
three aldehydes were lower than in some experiments I conducted on cowhide 
side leather. The difference was lowest with glutaraldehyde and somewhat 
higher with formaldehyde. We know from the literature that we can reach 
90° or 91°C. with formaldehyde and that we can also reach 89° or 90°C. 
with glyoxal under proper conditions. That is why | think that the launder- 
ing and perspiration tests with those two aldehydes are not as conclusive as 
they are with glutaraldehyde. It may be possible to get about the same 
results, but | have no data to prove that. 

| also want to mention that in some experiments | conducted, | got a 


brown color on the outside of the glutaraldehyde, but the inside was light 
very light, almost white. 


Dr. Perer R. BuecuLter (Rohm & Haas Co.): | was very much interested 
in the observation that this leather is more resistant to perspiration, because 


one of the difficulties with formaldehyde-tanned leather, as commercially 
made, is the difficulty in drying out that leather without getting shrinkage. 
| wonder if you have any comparative data to indicate whether or not glu- 
taraldehyde-tanned leather will give a better area yield on drying after tan- 
nage. 


Dr. Fitacntone: You mean a better area yield than formaldehyde-tanned 
skin? 


Dr. BuEcHLER: Yes. 


Dr. Firacnione: No, we have no data along that line. 

Incidentally, in connection with Dr. Seligsberger’s comments, I think he is 
absolutely right that you could expect a shrink temperature of around 90°C. 
for formaldehyde leather. However, the sheepskins that we used had a shrink 
temperature in the untanned state of around 50°C., which is about 10° 
lower than that usually observed for cowhide. For this reason the Ts would 
not be elevated as high in the case of these sheepskins as it would with other 
stock, such as cowhide. 

In our tests with sheepskins the color of the tanned skin was fairly uniform 
throughout the thickness. As the pH of tanning was increased we got more 
color developed in the leather, but it was more or less distributed throughout 
the thickness. 
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One of these leather jackets that I have here is finished in the natural color 
and you will see it is a light, cream-colored leather. 


Dr. SoMERVILLE: How does this tannage behave as regards coloring dye- 
stuffs and fatliquoring? 


Dr. FitacHione: We don’t have too much data on its behavior to dyestuffs. 
One of these jackets is in charcoal gray. The leather accepted this color very 
well. In another case we have seen a piece of chrome-tanned leather and one 
of glutaraldehyde-tanned leather which were colored together with a red 
dye. The glutaraldehyde leather was considerably brighter in color than the 
chrome leather. In fact, the chrome-tanned leather looked orange-colored 
compared to the bright red color of the glutaraldehyde specimen. 

With regard to fatliquoring, they were given the regular fatliquor that is 
given to the chrome-tanned leather. The tanner reported no difficulty; in 
fact he thought the fatliquor was very uniformly distributed in the leather. 


Mrs. Jean Tancous (University of Cincinnati): Would it be considered 
a washable leather? 


Dr. Firacnione: I should emphasize that we have only preliminary data. 
We think they indicate the comparative stability of the tannage to washing. 
We have put regular chrome-tanned garment leather through the same wash 
test, and the shrinkage temperature went down considerably more than did 
the glutaraldehyde-tanned leather. Even though the chrome-tanned leather 
was initially at a higher shrinkage temperature than the glutaraldehyde 
leather, after the third wash its shrinkage temperature was below that of the 
glutaraldehyde. 


RicHarp N. Jones (A. C. Lawrence Leather Co.): Which one of the four 
A.A.T.C.C. tests was used? Specifically, what temperature and soap con- 
centration? 


Dr. Fitacnione: We used the test corresponding to A.A.T.C.C. Method 
No. 2. The specimens were washed in a 0.5% soap solution at 120°F. for 
14 hour. 
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ABSTRACT 


An investigation was conducted on salvaged boots returned from 
the Southwest Pacific after the war because they were found unfit for 
issue to troops when the packing cases were opened. In order to 
determine the cause of the degradation in storage, the Army Retan 
upper leather was examined by routine physical and chemical test 
methods. The leather was divided into six lots on the basis of its 
strength losses; these losses were found to be closely correlated to the 
quantities of alkali-soluble nitrogen present. The shrinkage tem- 
perature declined and the number of amino acids in the hydrolyzed 
aqueous and 2N hydrochloric acid extracts of the leather increased 
in the same rank order. Before hydrolysis the same extracts were 
found to be devoid of individual amino acids. The significance of 
these findings is discussed, particularly as they compare with the 
results of other workers on the “‘shelf-life’’ of combination-tanned 


bookbinding leather in the temperate zone and on accelerated aging 
tests under simulated tropical conditions. 


a 


INTRODUCTION 


During World War II the storage under unfavorable climatic conditions of 
military items partially or wholly made of leather was unavoidable. Par- 
ticularly in the Southwest Pacific area (SWP) thousands of pairs of boots in 
storage were found to be unfit for wear when the packing cases were opened. 
Not only were the uppers covered with mildew, but also some of the leather 
was so tender it could be torn apart by hand. This experience led the U. S. 
Army Quartermaster Corps to initiate studies of the nature of leather degra- 
dation and possible means of extending storageability (1-5). An investiga- 
tion was also conducted on the upper leather of salvaged boots in order to 
learn more about the nature and causes of their failure. 
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Despite the many studies on the subject, our knowledge of what causes 
leather to deteriorate is still fragmentary. Although progress in this field 
is slow, every bit of information plays its part in advancing our understanding 
of it. The Quartermaster investigation on salvaged upper leather exemplifies 
a type of study begun for practical reasons that provides some information on 
the deterioration prevess. 


EXPERIMENTAL 


A shipment of about 200 pairs of boots in unopened cases was returned 
from the SWP for the purpose of this investigation. The upper leather re- 
moved from these boots was considered representative of the combination 
chrome-vegetable tannage known as Army Retan which was in use at the 
time. In the examination of this leather, two approaches were taken. In 
the first place, the usual physical and chemical tests were performed on the 
leather from each boot in order to rank it according to the seriousness of 
the damage. Secondly, an attempt was made to link the damage to a break- 
down of the collagen by employing chromatographic techniques. 


In the first phase of the study, the burst strength of the upper leather parts 
was taken as the basis for dividing them into six lots, as shown in Table I. 


A composite sample was then prepared from leather representing each lot for 
chemical analysis. The following determinations were performed according 
to Federal Specification KK-L-311 (6): stitch-tearing strength, shrinkage 
temperature, hide substance, chromic oxide, grease, and pH. For bursting 
strength, a 1/8’ plunger in conjunction with a 3/8’’ orifice was used. Al- 
kali-soluble nitrogen was extracted with 0.1N sodium carbonate (7). 


In the second phase of this study, a chromatographic analysis was made 
of each lot of leather in an attempt to discover what relationship might exist 
between the degree of physical deterioration and the order of hydrolysis of 
amino acids. Duplicate samples of each of the six lots were extracted, one 
with water and the other with 2N hydrochloric acid solution. After hy- 
drolysis, the extracted material was identified by means of paper chromatog- 
raphy using the following procedure: 


One gram of leather was thoroughly moistened with 20 ml. of the extraction 
medium. After standing at room temperature for 16-20 hours, the leather 
was filtered and washed several times with fresh portions of the extraction 
medium. The extracts and washings were combined and brought to dryness 
on a steam bath, a process which required approximately 6 hours. The 
residues were dried overnight in a desiccator, dissolved in 2 ml. of a 10°, 
aqueous solution of n-propylalcohol, and analyzed in triplicate by means of 
two-dimensional ascending chromatography, using 0.02 ml. of the total volume 
for each determination. 
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TABLE | 


STRENGTH AND SHRINKAGE MEASUREMENTS ON 
ARMY RETAN LEATHERS 


Bursting* Stitch-Tear* 
Load Strength Strength 
Ib. Ib./in. Ib. Ib./in. 


Southwest Pacific Storage 
(Strongest) 101 1140 75 830 
85 SSO 60 630 
67 690 49 520 
50 530 35 370 
39 400 20 210 
(Weakest) 26 230 10 120 
Average 61 640 42 450 


uke wee 


~ 


Tropical Chamber Storage of Ten Production Lotst 
Before storage 112 1320 
\fter 3 years 63 690 


Tropical Chamber Storage and Accelerated Aging Test 
of Five Production Lots (4)} 

Before storage 74 78 100** 
After one year in 61 65 Q7** 

chamber 
After 10 months at : 42 90** 

35°C. and 100% rel. 

humidity in sealed 


jars 


*Each figure represents the mean value of at least 16 measurements. 
tEach figure represents the mean value of at least 160 measurements 
tEach figure represents the mean value of 60 measurements 

**In water 


The remainder of the alcoholic solution of the water-extracted residue was 
treated with 8 ml. of 6N hydrochloric acid, again brought to dryness on the 
steam bath, dried overnight in a desiccator, and dissolved as described before 
for a second chromatographic analysis. 

All leather extractions were made in duplicate. Additional extractions with 
2N hydrochloric acid on the two weakest lots were evaporated under vacuum 
at room temperature instead of being heated on the steam bath. The residues 
were dissolved in 2 ml. of a 10°, solution of n-propylalcohol and analyzed 
chromatographically as follows. 


Chromatographic analysis.—-['wo-dimensional ascending chromatog- 
raphic analysis was run in an airtight cylindrical apparatus; 0.02 ml. of the 
alcoholic solution was applied to a piece of Whatman #1 filter paper (614’’ x 


6” or 12” x 12%"), 4” from the side of the paper and 34"’ up from the 
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bottom. The paper was formed into a cylinder and placed in the chromatog- 
raphic apparatus containing a butanol-acetic acid—water solvent (8). When 
the solvent had reached the top of the paper (in 3 to 4 hours for the small 
paper and overnight for the large one), the cylinder was removed and air- 
dried at room temperature. The two-dimensional chromatogram was made 
by rolling the paper at right angles to the first direction of flow, placing it in 
another cylindrical apparatus containing a 1-to-1 m-cresol-phenol mixture 
at pH 9.3 (9). After the second solvent came within 14” of the top of the 
paper (advancing at the same speed as the first), the cylinder was removed 
and allowed to stand at room temperature overnight. 

The chromatograms were then treated with a 0.4% solution of ninhydrin* 
and developed at 100°C. for three minutes. The reaction areas were com- 
pared with those obtained by chromatographing a synthetic amino acid 
mixture and a hide powder hydrolyzate. In the case of the hide powder it 
was possible to identify all the known amino acids in collagen with the ex- 
ception of isoleucine and hydroxylysine. 


RESULTS 

Physical properties..-The average strength properties and shrinkage 
temperatures of the six lots of SWP leather are shown in Table I. For com- 
parison the table also includes results obtained in the tropical chamber of 
the QM Research and Engineering Center (10), as well as data extracted from 
the report of Lollar (4). The climatization chamber results are averages of 
ten production lots of Army Retan upper leather in the so-called USXL 
series (11), representing a desired chrome level of 6.5%, on hide-substance 
basis, but with variations in grease and retan levels. The specimens were 
treated for mildew resistance by swabbing with p-nitrophenol before they 
were placed in the chamber. The figures taken from Lollar’s report allow a 
direct comparison between storage of almost equal duration in a tropical 
chamber and in an accelerated laboratory test. All figures are mean values 
of measurements comprising specimens treated and not treated against mil- 


dew. Lollar showed that the fungicidal treatment had no effect on leather 
stability. 


Chemical composition.—The chemical analysis of the SWP leather is 
presented in Table II. This table also contains unpublished figures on the 


chemical composition of the Army Retan leather in the tropical chamber test 
cited in Table I. 

Chromatographic results.—The aqueous and the 2N hydrochloric acid 
extractions of newly tanned Army Retan leather contained only 0.17 and 
0.48°%, respectively of its total nitrogen. After acid hydrolysis these ex- 
tractions showed no ninhydrin reaction spots on their chromatograms. 


*In normal butanol containing 4 g. glacial acetic acid/100 ml. 
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TABLE II 


CHEMICAL COMPOSITION OF DETERIORATED 
ARMY RETAN LEATHERS 


Percent on Dry Basis Alkali- 
soluble 
Nitrogen 
in % of 
Hide Chromic Total 
Substance Oxide Nitrogen 


Southwest Pacific 
Lot 1 (Strongest 
Lot 2 
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FIGURE 1.—Strength versus alkali-soluble nitrogen in Army Retan after 
S.W. Pacific storage. 
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The aqueous extract of the strongest SWP leathers contained about nine 
times as much soluble nitrogen as the freshly tanned Army Retan. As the 
strength losses increased, so did the soluble nitrogen. In the hydrochloric 
acid extracts, the soluble nitrogen rose more steeply from lot to lot than in 
the aqueous extracts, presenting a curve similar to that depicted in Fig. 1 
for alkali-soluble nitrogen. 


TABLE III 


AMINO ACIDS IN THE HYDROLYZATES OF EXTRACTS 
OBTAINED FROM DETERIORATED ARMY RETAN LEATHER 


Collagen, 
2/100 g 
Amino Acid (12) 





@ 00686 | 


| 
| 


Glycine 26 
Alanine 10. 
Leucines 


Valine 


Proline 
H ydroxyproling 


Cr) 
O 


Phenylalanine 


0 @' 


Tyrosine 
Arginine 
Lysines 


Aspartic Acid 
Glutamic Acid 


@@ 00 


Frequency of amino acid identification 
(a) hydrochloric acid extractions 
(b) aqueous extractions 


amino acid found in hydrochloric acid extracts 
$ amino acid found in aqueous and hydrochloric acid extracts 


Chromatograms obtained from these extractions showed only negative 
ninhydrin reactions. Evidently the extracted nitrogenous constituents still 
are of high molecular weight. Negative ninhydrin reactions were obtained 
even on those acidic extracts which, as noted above, were evaporated to dry- 
ness under vacuum before being tested chromatographically. This observa- 
tion is comparable to that of Kanagy that alkali-soluble nitrogen fractions 
of deteriorated leather could still be precipitated by phosphotungstic acid 
or tannin (7). 

After hydrolysis, the aqueous extracts of the SWP leather showed strong, 
positive ninhydrin chromatograms, the number of amino acids identified 
increasing as the strength of the lots decreased. The hydrolyzed hydrochloric 
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acid extractions showed the same trend beginning with the strongest lot. 
The amino acids identified in these hydrolyzates are shown in Table III, 
arranged in four groups of which the first consists of the nonpolar amino 
acids; the second, the aromatic ring compounds; the third, the two basic 
amino acids; and the fourth, the two acidic amino acids. 

Of the 12 amino acids found, seven appeared in the hydrolyzates of the 
water extracts and all 12 in the hydrolyzates of the hydrochloric acid ex- 
tractions. Three amino acids (serine, threonine, and methionine) could not 
be identified in any hydrolyzate. The presence of histidine in the hydrolyzate 
of the acid extraction of the three weakest lots was doubtful; therefore it 
was not included in the table. In no case, however, did the hydrolyzate of 
the aqueous extractions contain an amino acid that had not been identified 
in the hydrolyzates of the hydrochloric acid extractions. The arrangement 
of Table III not only shows at a glance which amino acids were present in 
the hydrolyzates of the different lots, but also the frequency of their oc- 
currence. 


DISCUSSION 


Physical properties. The fgures of Table | give a measure of the 
breakdown of SWP leather, compared with aging effects observed on Army 


Retan in the tropical QM climatization chamber and in an accelerated aging 
test under hot-humid conditions. In all three instances strength and shrink- 
age resistance were drastically lowered. The average strength of the SWP 
leather is approximately equal to that of ten production lots after storage 
for 3 years in the tropical chamber. However, the weakest lots of the SWP 
leathers rank far below any of the leathers aged artificially. The strongest 
lot, on the other hand, is about as strong as new leather, but its T, is well 
below normal for Army Retan. The initial strength of Lollar’s five pro- 
duction lots is low for new Army Retan, and after accelerated aging, it is of 
the same magnitude as the strength of the SWP leather and of the USXL lots 
after 3 years of tropical storage. The T, decrease in sealed jars is rather 
small, indicating that chemically the breakdown is not the same in the sealed 
jars as in the tropical chamber or in the SWP. 


Chemical composition.—The analyses figures presented in Table II 
show that alkali-soluble nitrogen rises sharply from Lot 1 to Lot 6 as the 
strength decreases. The grease content is low in all lots, as compared to new 
leather, and gradually decreases further in the weaker lots. The other chem- 
ical properties shown, hide substance, chrome, and pH, do not seem to be 
related to the ranking by strength. 


Grease.—-A minimum of 18° grease was required in the specification BQD 
No. 132, valid at the time when the shoes were manufactured. A review of 
test reports indicated that leather generally met this requirement; therefore 
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it is apparent that much of the grease has been lost, probably because of the 
growth of mildew. The very severe grease losses of the weaker lots certainly 
are caused by mildew. The role of grease in leather as a nutrient for fungi 
has been clarified in earlier studies (4, 13). They also showed that grease 
losses caused by mildew are not responsible for the strength losses which 
occur with treated and untreated specimens alike (4). 


Alkali-soluble nitrogen.—A relationship between strength losses and 
alkali-soluble nitrogen has been postulated in the past by workers who studied 
the deterioration of bookbinding leather (14, 15). When vegetable leather 
was degraded by the absorption of mineral acid, it was possible to obtain a 
fairly good correlation between strength losses and extractable nitrogen. 
Combinations of vegetable and mineral tannages substantially reduced the 
quantities of alkali-soluble nitrogen formed on aging (16). However, no 
correlation could be established for many leathers after shelf exposure over 
periods of 12 to 18 years, as less than 0.5% of the total nitrogen was soluble, 
whereas strength losses ranged from 6 to 70%. On the other hand, the SWP 
leather in Table II showed between 2.8 and 11% alkali-soluble nitrogen. 
In Fig. 1 alkali-soluble nitrogen is plotted against strength in order to illus- 
trate the close relationship between them. For the weaker lots the relation- 
ship appears nearly linear, but the two strongest lots, although about as 
strong as Army Retan leather is expected to be, still yielded substantial quan- 
tities of alkali-soluble nitrogen. The results indicated, therefore, that de- 
terioration by exposure to a hot humid environment is fundamentally dif- 
ferent from shelf exposure in the temperate zone. 


Chromic oxide.—The six lots into which the SWP leathers were sepa- 
rated show different chrome levels but no trend with decreasing strength. 
This finding is in agreement with results of other studies. For example, it 
has been reported (10) that the rate of strength losses in the tropical chamber 
is not influenced by variations in the chrome level of Army Retan. Nor is 
this the case in the other climatization chambers. 


Hide substance.—The values for hide substance in Table II include 
“‘alkali-soluble nitrogen” and, therefore, vary by only a few percent from 
one lot to another. Not shown in Table II are constituents comprising the 
chrome complex, the vegetable tannin and the water-soluble fraction which 
for each group was about 0.5°7, on the dry basis. 


pH (acidity).—-The pH of the strongest lot of SWP leather and the 
initial pH of the USXL leathers shown in Table II were the same. The 
slightly lower pH values of the other SWP lots may indicate that this leather 
originally had a lower pH and, therefore, lost relatively more strength in 
storage, or that it supported a more prolific growth of mold. The latter is 
the more probable interpretation. Mildew is known to cause a rise in pH 
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of leather (17). In the tropical chamber where the leather is aged without 
being attacked by mildew, the pH actually rose slightly from 3.0 to 3.1. 

For the purpose of securing more information on this point, the pH figures 
in Lollar’s paper (4) were averaged separately for untreated and treated 
leathers, before and after his aging tests. Under Lollar’s experimental 
conditions the changes in pH were as follows: 


(a) in the QM tropical chamber 
in the untreated leather + 0.06 
in treated leather + 0.08 


(b) in the accelerated aging test 
in untreated leather 0.28 (mold grew profusely) 
in treated leather 0.16 


Here, too, the pH rose in the QM climatization chamber, while it dropped 
in the laboratory test; this decrease, moreover, was almost twice as great 
with untreated than with treated leather. In the tropical chamber the pH 
increase of treated and untreated leathers was about the same; this could 
be expected, since Lollar remarks that he did not find mold growing on many 
specimens. The drop in pH of treated leather while being aged in the lab- 
oratory was confirmed by Roddy and Jansing (5). Although their test ex- 
tended only over 16 weeks, the decreases were about the same as found by 
Lollar. 

One characteristic of accelerated aging tests which may be of importance 
in connection with pH changes during aging is that in sealed jars the atmos- 
phere is stagnant, while in the chambers fresh air constantly circulates around 
the leather, carrying off any gases and volatile acids formed during aging. 
Army Retan containing vegetable tannins most certainly gives off some car- 
bon dioxide, as straight vegetable leather does, according to Kanagy (18). 
Moreover, masking compounds like formic acid, if present, may gradually 
leave the chrome complex and escape from the surface of the leather. Both 
reactions would result in a trend toward higher pH values during prolonged 
storage of mildew-resistant leather in climatization chambers in agreement 
with the actual observations. 


Chromatographic analysis.—The chromatographic procedures used on 
the SWP leathers represent an attempt to augment other results on the 
breakdown of these leathers and, within this limited scope, produced some 
interesting data, although of a purely qualitative nature. 
shown in Table III. 


These results are 


The identification of the amino acids listed in this table was not hampered 
by streaking or lack of separation, as may have been expected because of the 
improvisations used in obtaining the hydrolyzates. In this respect, the 
technique may, therefore, be considered an improvement over the modus 
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operandi used recently by Bjorksten and Gottlieb in a somewhat related 
held (19). These authors, partially hydrolyzing chrome- and formaldehyde- 
tanned gelatin, could separate 12 or more amino acids by chromatographic 
analysis. Indirect evidence concerning the degree of hydrolysis reached in 
the chromatographic work on SWP leather may be cited from a paper by 
Greenberg and Burk (20). With gelatin, according to the authors, the rate of 
hydrolysis, in presence of 3N hydrochloric acid, is so rapid that 84.5% are 
hydrolyzed after 5 hours at 96°-98°C., e.g., under conditions approaching 
those in the chromatographic study of the SWP leathers. It is not unlikely 
that the aqueous and hydrochloric acid extractions of these leathers would 
be hydrolyzed even faster and more completely than gelatin itself and that, 
for this reason, excellent separation was obtained in all chromatograms. 

As Table III shows, the number of amino acids appearing in the hydrolyzed 
aqueous and hydrochloric acid extractions closely follows the degree of 
deterioration. Once an amino acid was identified in the hydrolyzates from 
one of the six lots, it was also picked up in the extractions from any of the lots 
ranking lower in strength. 

The strongest lot yielded, upon extracting with hydrochloric acid and hydrol- 
ysis, only the two most common nonpolar amino acids, glycine and alanine. 
The leucines appear in the second strongest lot. In the third lot proline and 
phenylalanine appear for the first time in the hydrochloric acid fraction, and 
aspartic and glutamic acids in both the aqueous and hydrochloric acid ex- 
tractions. These two dicarboxylic acids are the only ones appearing simul- 
taneously in both fractions. In Lot 4, three more amino acids, valine, hy- 
droxyproline, and arginine, appear in the acid extraction; glycine and 
alanine make their first appearance in the aqueous extract. In Lot 5 tyrosine 
and the lysines completed the identification of the amino acids in the hy- 
drolyzates. Lots 5 and 6 differed in that hydroxyproline was extracted only 
by hydrochloric acid extract from the fifth lot but could be extracted by both 
water and hydrochloric acid from the weakest lot. 

A question still to be answered is why serine and threonine sequences were 
absent from the SWP leather extracts. In experiments on heat degradation 
of collagen Cassel (21) found that these two acids were among those most 
susceptible to oxidation. In the SWP leathers, perhaps the serine and 
threonine sequences in the water and hydrochloric acid-soluble fractions also 
degraded and, therefore, remained unidentifed. 


In this connection it is of interest that internal cross-linking through hydro- 
gen bonds is, according to Gustavson, unfavorable to the fixation of vege- 
table tannins (22). In proteins like collagen that are rich in hydroxyamino 
acids, the OH-side chains form hydrogen bonds with other side chains con- 
taining -COO~ and =NH?® groups (23). In the relatively rigid structure 
thus obtained, fewer sites are available for interaction with neutral mole- 
cules, such as vegetable tannins. It may well be that this non-participation 
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of serine and threonine in the binding of vegetable tannins is another reason 


why they do not appear in polypeptide fragments of deteriorated SWP 
leather. 


Whichever explanation of their absence is correct, the usefulness of chro- 
matography for investigating the breakdown of leather has been demon- 
strated in this preliminary study. Work on a larger scale is needed in order 


to develop more satisfying theories about the breakdown of leather stored 
and aged in various climates. 


CONCLUSION 


The degree of deterioration of Army Retan upper leather in SWP has been 
measured by various physical and chemical means. The leather was divided 
into six lots on the basis of declining strength measurements. It was ob- 
served that T, decreased and alkali-soluble nitrogen increased as the strength 
of the leathers decreased. A fair correlation between physical breakdown 
and the number of amino acids in soluble polypeptide fragments was also 
found. This phenomenon of physical and chemical deterioration remaining 
parallel to each other has not as yet been matched fully by accelerated aging 
tests simulating a tropical climate on the same type of leather. Nor do com- 
bination-tanned bookbinding leathers after 12 to 18 years of shelf exposure 


in the temperate zone show a similar correlation between strength losses and 
soluble nitrogen. 
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Science affects the life of every contemporary man every day. It conditions decisions 
that need to be made by his government on many matters, including national defense, 
foreign policy and public health. It affects the decisions made by individuals on business 
problems, on selecting a community in which to live, on choosing an automobile, a record 
player, or perhaps even a dentifrice. If an individual is ignorant of science he must guess 
what to do or else believe what he is told. Even if he is told what to do by an expert, he 
has no way to check on this advice or even to understand it. This unhappy predicament 
is precisely that of most citizens of the United States today. Their fate in important 
matters and intrivial matters alike may thus he decided without their participation. 
And it will not be otherwise so long as they remain illiterate about science and technology. 

Education for the Age of Science, President's Science Advisory Committee, 1959. 


rhe scientist and the engineer form the team that paces today’s technology. In science 
lie the foundations upon which the engineer builds toward a goal of the utility, comfort 
and advancement of man. He is concerned with machines, the environment in which they 
operate, and with the men who work with them and effect their control. In the broad sense 
the engineer derives from fundamental science the principles, the material properties and 


the analyses from which he synthesizes the system which is to achieve the objective, pro- 


duce the result, create the product which is sought. In short, the engineer is the member 
of the technological team who creatively adapts the findings and methods of science to 
meet the needs and desires of manking.—Education for the Age of Science, President's 
Science Advisory Committee, 1959, 
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Brief Biographies of Our Contributors 


Husertina D. CLayron was graduated from the University of Philadel- 
phia with a master of science degree in biochemistry after having completed 
her undergraduate work in biology and chemistry at Seton Hill College, 
Greensburg, Pa. She has been active in research on tanning and leather 
development since 1952 in the Leather Technology Laboratory Branch of 
the Quartermaster Research and Engineering Command. 


Martin L. Fern—See the September Journal. 

Dr. Epwarp M. Fitacnione—See the September Journal. 
Epwarp H. Harris, Jr.—See the September Journal. 
A.rrep H. Korn—See the April Journal. 


F. P. Luvist holds B.A. and M.A. degrees from Clark University, Wor- 
cester, Massachusetts. After several years in paper and leather industries 
he joined the U.S.D.A.’s Eastern Utilization Research and Development 
Division in 1941, where he engaged in research on domestic tanning materials 
and improvement of tanning processes. He has been a member of ALCA 
since 1943 and has served for several years on the Tannin Analysis Committee. 


CuHar_Les W. Mann, a frequent contributor to this Journal, is a graduate 
of George Washington University. In 1941 he began working for the U. S. 
Department of Agriculture on hides, tanning materials, and leather. Five 
years later he joined the staff of the Bureau of Standards where he worked 
for two years on the properties of leather, with emphasis on military leathers. 
In 1948 he joined the Quartermaster Research and Development Division 
as head of the Leather Section; now he is chief of the Leather, Footwear 
and Handwear Branch of the Textile, Clothing & Footwear Division, Quarter- 
master Research and Development Command. 


Dr. JoserpH NaGuskit—See the April Journal. 


Dr. Lupwic SELIGSBERGER, born and educated in Germany, worked both 
there and in Turkey before coming to the United States in 1937. After many 
years as chief chemist of the New Castle Specialty Division of Allied Kid 
Company in Wilmington, Delaware, he joined the Leather Technology 
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Laboratory Branch of the Quartermaster Research and Engineering Center, 
Natick, Mass., where he is now chief of the Synthetic Tanning Evaluation 
Section. He has published several papers in this Journal. 

Epwarp T. STEINER, a graduate of George Washington University in 
organic chemistry, has had professional experience with the U. S. Depart- 
ment of Agriculture, Bureau of Standards, and Quartermaster Research and 
Engineering Command. Throughout most of his career he has specialized 
in tanning problems and has been author of numerous contributions to this 
Journal since 1942. For many years he has devoted much of his time to a 
study of leather stability in storage and leather specifications. 


Dr. WaLtace Winpus—See last month’s Journal. 


One can cast up a rather formidable list of requirements of the engineer who directs 
development work in the forefront of technology. He should be: 


a) Well-grounded in the analytical methods, the design techniques, and the conventional 


means of technical communication of the engineering fields involved. 
should be an engineer. 


b 


In other words, he 


Well-grounded in the related areas of science, both to understand the physical prob- 


lems involved and to communicate effectively with the scientists whose work is basic to 
the development. 


( 


Well-informed regarding the available equipment, materials, fabrication techniques. 


lhe most advanced project will require conventional items such as motors, pumps, relays, 
amplifiers, instruments 


d 


on untested components and systems. 


Open-minded about novel approaches to a problem but conservative about dependence 


e) Knowledgeable about the technical and supporting staff required, the probable 


elapsed time, and the cost of comparable projects. 


f) Capable of preparing and presenting reports on project plans and progress. 


g) Capable of assessing the knowledge 
tists in the development “‘team”’. 


h 


, ability, and progress of the engineers and scien- 


Skilled in the appraisal of technical risk and related development time to avoid 
building an obsolete ‘‘klunker’’ on the one hand and, on the other, to avoid undertaking 
so many difficult problems at once as never to produce a prototype for test. 

i) Ruthless in ‘freezing’ the design when an acceptable means of achieving the objec- 


tive is in sight—with some luck—and equally ruthless in abandoning a concept which 


turns out to be unsuitable. 


i) Knowledgeable about existing technology. 


(Re-inventing the wheel is not a profitable 
exercise 


Preparing Engineers for Advancing Areas of Technology, the FIER Distinguished Lecture 
1959, by Murrough 


P. O'Brien, Foundation for Instrumentation Education and Re- 
search, New York. 
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EMPLOYMENT NOTICE 


POSITION WANTED 


Man with technical training as tanner and finisher 


wants position in tannery or allied trades. Willing to relocate. Address 
Box L-73, c/o Secretary, American Leather Chemists Association, University 
of Cincinnati, Cincinnati 21, Ohio. 
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JALCA FILES FOR PAKISTAN LIBRARY 


The library of the Leather and Footwear Center of Gurjranwala, West 
Pakistan, has recently received copies of /ALCA dating back to 1934 thanks 
to the generosity of Dr. Albert E. Chouinard, head of the Department of 
Leather Technology at Lowell Technological Institute, Kenneth E. Bell, 
a director of LT] Research Foundation, and ALCA. The International 


Cooperation Administration provided funds to pack and ship the journals 
to the Center. 


Instrumental in arranging this gesture of international good will was Mr. 
Bell, well-known leather consultant and member of our Association for 
over 25 years, who became acquainted with the Leather and Footwear Center 
and its principal, Dr. Gul Said Khan, in the course of a survey of the leather 
industry which he conducted in West Pakistan in 1957-58. 


Mr. Bell describes the Center as a government institution for training men 
for the leather and footwear industries. Facilities are quite adequate, he 
says, with full-scale tanning equipment available as well as research and 
analytical laboratories. While many students take only vocational training, 
the advanced students are fully grounded in fundamental courses in chem- 
istry as well as in the specialized phases of leather chemistry and technology. 


COUNCIL MEETING MINUTES 
October 8, 1950 


Tanners Research Laboratory 
Cincinnati, Ohio 


The meeting was called to order by President Maeser at 9:30 a.m. Present 
were Messrs. Henrich, Retzsch, Somerville, Edmonds, Presley, Tetreault, 
Wederbrand, and O'Flaherty. 


Minutes of the June 17 meeting were read by Dr. O'Flaherty. Council 
approved these minutes after the addition of E. Presley’s name as councilor 
being in attendance. 


Dr. Henrich, Chairman of the Technical Committee, advised Council of 
the committees from which he had received reports. He will prepare an annual 
report of all the committees’ activities for the next meeting of Council. 


Mr. Maeser read the Editor’s report submitted by Dr. Windus. This was 
accepted by Council. Dr. Windus’s letter also advised that the October 
Journal will be delayed due to labor difficulties at the printing firm. 
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Mr. Wederbrand, Ways and Means Chairman, advised that the Associa- 
tion is operating within the budget. He also presented the results of the 
1959 Convention finances. An official annual report will be prepared for 
the January meeting. 


Dr. O'Flaherty read the Convention Committee’s report submitted by Dr. 
Stubbings. Council agreed that vegetable tannage should be the topic of 
the next symposium. Mr. Maeser will arrange to appoint a chairman of 
this symposium. 


Sites for future conventions were discussed. Council approved a return 
to the Grand Hotel on Mackinac Island, June 17-20, 1962. Upon motion by 
Dr. Henrich, seconded by Mr. Tetreault, Council agreed that the Secretary 
should reserve June 16-19 at the Lido Hotel in Long Island for the 1963 
annual meeting. Mr. Edmonds was asked to investigate the facilities avail- 
able in Canada for the 1964 meeting and to report to Council at the January 
meeting. 


Dr. O'Flaherty submitted a proposed scroll to be presented to the Honor 
Speaker for Council’s consideration. Mr. Maeser advised that Mr. Meo had 
suggested another type of memento. Decision upon the scroll has been de- 
ferred until the next meeting. 


Council was advised that the Honor Speaker for the 1960 meeting has not 
confirmed that he can attend. Upon motion by Dr. Somerville, seconded by 
Mr. Tetreault, Council agreed that if necessary, Mr. Maeser should, with 
Mr. Meo, select another Honor Speaker. 


Purchase of a new slide projector was discussed. Mr. Wederbrand agreed 
to check with future convention hotels to see if they will furnish a slide 
projector. Council voted to hold the purchase of a new slide projector in 
abeyance until Mr. Wederbrand presents his report. 


The prospective buyer for the public address system has not made a bid. 
Upon motion by Dr. Somerville, Council granted that until a purchaser is 
found, the system may be used by the University at the Secretary’s d's- 
cretion. 


Mr. Maeser expressed his appreciation for being sent as an official delegate 
to the International Union of Leather Chemists Societies Meeting. He gave 
a brief summary of the procedure of this meeting. Mr. Maeser asked Council 
if the Association wishes to invite the International Union of Leather Chem- 
ists Societies to the United States for their 1961 meeting. Council discussed 
the possibility and then authorized the President to explore this matter and 
report at the next meeting. 
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The Secretary read a letter from an advertising agent requesting discount 


for advance payment of advertising. Council agreed to offer 5°), discount 
for payment in advance of a full year. 


Mr. Ernest Tschipper was elected to active membership. 
Council approved a new style of badge which Dr. O’Flaherty exhibited. 


The next meeting of Council will be held at the Plankinton House, Mil- 
waukee, Wisconsin, the day preceding the Milwaukee Tanners Production 
Club’s January meeting. 


There being no further business, the meeting was adjourned at 11:30 a.m. 
Respectfully submitted, 


FreD O’ FLAHERTY 


Secretary 


Much publicity has been given to the need for large numbers of scientists and engineers 
in an industrial society, to the fact that Russia is backing up its military and industrial 
program with an extensive program of scientific and technical education, and to the need 
for improving and expanding education for science and engineering in this country. Con- 
gressmen and public officials, educators, industrial leaders, and interested laymen have 
stressed this theme with results which have been generally beneficial—but included in 
these many statements there has been the expressed or implied conclusion that the number 
of engineers has been inadequate; more important, that our technological problems will 
be solved by increasing the number of engineering graduates. It is my contention that 
the number of engineers has been, and will continue to be, adequate and that our urgent 
weed lies in another quarter. In particular, I will discuss the existing—and growing 
deficiency in creative engineers and technical managers needed to carry out advanced 
development projects, both industrial and military. The need for numbers will continue 
to be met—and in fact plans already being implemented are likely to produce an over 
supply—but the deficiency | have in mind is not likely to be met effectively by present 
or proposed educational programs in engineering. Lip service is paid to the concept of 
education for the advanced areas of engineering but the implementation of these ideas 
falls short of what is needed to achieve the desired end. More science and mathematics 
in the engineering curricula, desirable as they are, will not ensure competence in develop- 
ment work on the part of the engineering graduates. Programs of study differing but 
little in content from those now in effect but drastically different in objectives and empha- 
sis, are, I belic ve, desirable to this end. 

Preparing Engineers for Advancing Areas of Technology, the FIER Distinguished Lecture 

1959, by Murrough P. ©’ Prien, Foundation for Instrumentation Education and Re 


search, New York 
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Dr. R. G. Mitton of the British Leather Manufacturers Research Association, 
Egham, Surrey, England, has forwarded the following comments on Dr. Lollar’s 
paper published in last June’s JALCA. In so doing, Dr. Mitton wishes to make 
tt clear that he is acting as an individual and not in his official capacity as 
chairman of two physical testing committees. 


THE SIGNIFICANCE OF THE TENSILE TEST 
SOME COMMENTS ON DR. LOLLAR’S PAPER 


ABSTRACT 


The author discusses certain points from Dr. Lollar’s paper 
7 ae 54, 306 [1959]) and concludes that: 


. When drawing contour maps showing how leather properties 
vary with location in the hide or skin there is no justification for the 
— suggested by Dr. Lollar for deciding contour intervals. 


The fact is well known that breaking loads are not accurately 
ee to the areas of cross-section of the samples used for 
measurement. Dr. Lollar’s statistical examination of data neither 
supports not refutes this, and gives no indication of the errors which 
arise if these quantities are taken as proportional to one another. 


3. In certain circumstances, time and trouble are saved, and (as 
Dr. Lollar claims) there is no loss of accuracy, if breaking loads are 
used instead of tensile strengths. This is not a general conclusion, 
however, and in the example Dr. Lollar uses to discuss the point the 
comparisons are between samples of effectively the same cross- 
sectional area, so that breaking loads and tensile strengths are 
merely the same quantity measured in different units. His con- 
clusion should not be regarded as having general validity. 


In his interesting paper on the tensile strength test, Dr. Lollar makes a 
number of novel and stimulating suggestions, with many of which the present 
author would agree wholeheartedly. At the very least, they warrant serious 
discussion and consideration. It appears, however, that certain of his con- 
clusions do not follow from the data he presents, and that his deductions are 
plainly wrong. Because of Dr. Lollar’s well known standing in the leather 
industry, it appears to me important that these errors (as | regard them) 
should be criticised at once before they become the basis of further work 
and decisions. One of these errors was criticised in the discussion following 
presentation of his paper, and needs no further comment. The others are 
set out in what follows. 


1. Contour maps, showing how physical properties depend upon the location 
in the hide or skin. 


Referring to contour maps published by previous authors, Lollar says 
(page 320) “It is not clear what basis these authors used in the selection of 
the limits” (i.e. contour intervals) “for their contour maps; it seems probable 
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that rather arbitrary limits were set, which might have obscured the natural 
limits for the contour lines”. Lollar evidently regards the point as important, 
for he devotes several pages to the re-presentation of data by Wilson ac- 


cording to a method which he regards as superior and less arbitrary. His 
procedure is as follows: 


(a) From the results at different locations on a hide or skin, calculate the 
spread of the results, expressing it as a standard deviation from the mean. 


(b) Draw contour lines at intervals of one standard deviation. 


I can see no justification whatever for this procedure. Insofar as the inter- 
val is set arbitrarily at one standard deviation instead of (say) one-half, one- 
quarter, or one-tenth of a standard deviation, the interval is no less arbitrarily 
chosen than any other. His interval is also too large to show any but the 
grossest details of the pattern. Finally, if Lollar’s intention is to confine 
attention to details which can be regarded as statistically established, he has 

calculated a standard deviation which is largely irrelevant; it is large vari- 
ability from skin to skin which makes it difficult to draw contour lines accur- 
ately, and not large differences within a skin. 

Contour maps are a convenient method of presenting data in a graphical 
form which is easily apprehended and remembered. By statistical examina- 
tion of the data on which a map is based, it might be possible to set limits 
to what features are to be presented, although it is doubtful whether the 
labour would be worth while. Lollar’s method of linking contour intervals 
to the within-skins variability has, however, no justification, and will not, 
| hope, deter non-statistical workers from publishing contour maps for 
which they have adequate data. 


2. The dependence of tensile strength upon the width and thickness of spehetci- 


mens used for measurement. 


It is well known that tensile strength measurements are not completely 
independent of the width and thickness of the specimens measured. This 
was established as long ago as 1932 by Sybin (Collegium 1932, 20), and con- 
firmed by Kanagy, Mann and Mandel i in recent work (/.S.L.7.C., 1952, 36, 
231). The fact is, therefore, hardly in doubt. Lollar, however, atte mpts to 
demonstrate it by statistical arguments which require examination. 


He took 21 leathers from different sources and of different tannages, 
cut three neighbouring tensile specimens from each, and measured their 
breaking loads L and areas of cross-section 4. He presents the following 
analysis of variance (of breaking loads), and points to the F ratio of 12.0 as 
evidence that the relationship between L and 4 is curvilinear. This is quite 
incorrect. 


Degrees of Mean 


Source of Variation Freedom Square 


Ascribable to linear effect 61,067 
Ascribable to nonlinear effect 2,408 
Between leathers 

Within leathers (3— 201 
Total 
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It should be pointed out first that the mean square of 2,408 is not ascribable 
to some type of non-rectilinear regression, but measures what is not ascribable 
to rectilinear regression (a very different thing); it provides no information 
as to whether the deviations from rectilinear regression are due to curvature 
of the regression line or merely to random fluctuations about it. Second, the 
mean square 201 is a measure of the sampling variations of specimens from 
the same leather, so the F ratio of 12.0 indicates that these random variations 
are insufficient to account for the differences between the 21 leathers; in 
other words, it indicates that there are real differences between the strengths 
of the leathers, apart from mere sampling fluctuations. Since the leathers 
came from different sources and had different tannages, this is not surprising. 
The fact is that this analysis of variance has no bearing whatsoever on the 
question whether there is or is not a rectilinear relationship between L and 4 
The data could, of course, be analysed differently to see whether they provide 
any evidence of curvilinear regression, but it would be a waste of time to do 
so, since inspection of the graph where they are plotted (figure 11) reveals 
at once that there is none. 


(i) Referring to this graph he says: “. ... this line” (a regression line) 
‘does not pass through the origin, which, of course, is predictable, since the 
analysis of variance indicated that a straight line could not satisfactorily 
represent the data”. Regression lines are, however, estimated statistically, 
and their positions and directions are subject to sampling fluctuations. It 
would, therefore, be an exceptionally lucky chance if his regression line 
happened to pass through the origin, and the relatively “near miss” he ob- 
tains provides no evidence that L is not accurately proportional to 4; in the 
absence of other evidence it might well be held to support the reverse view. 


(iu) Lollar further points out that the correlation coefficient between L 
and A is + 0.728 which “indicates that the interdependence of the two factors 
can account for only approximately one half of the variation in the tensile 
breaking load’. This is quite irrelevant to his argument, because variations 
between leathers and random sampling fluctuations certainly account for 
much of the remainder, and their contribution is not estimated; as far as the 
argument is carried, these sources might well account for all of the remaining 
variation, leaving L accurately proportional to 4. The same comment 

applies to Lollar’s discussion on page 330 of Roddy and Jansing’s data. 


The following criticism can thus be made of this section of Lollar’s paper: 


It is well known that breaking loads are not accurately proportional to the 
cross-sectional area of the leather specimens tested. Lollar’s statistical 
examination of data neither supports nor refutes this, and gives no indication 
of the magnitudes of the errors which arise if the load is taken as accurately 
proportional to cross-sectional area. The latter point is important, because 
the paper, without actually saying so, gives the impression that the errors 
are considerable. 

3. Roddy and Jansing’s data, and the table on page 


»29 
JI<: 


This table shows coefficients of variation derived from Roddy and Jansing’s 
data, and based on: 

(a) breaking loads 

(b) tensile strengths, or loads per unit area of cross-section. 
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Presumably, these coefficients of variation are estimates derived from means 
and residual error variances. The values of () are neither much smaller 
nor much larger than those based on (a), and Lollar therefore concludes that 
calculations based on tensile strength were a waste of time, and equally 
accurate results would have been obtained by using breaking loads instead. 
This conclusion appears perfectly sound. A conclusion which should not be 
drawn, however, is that in general circumstances breaking loads lead to 
values as accurate as those for tensile strength. Both give equal accuracy in 
Roddy and Jansing’s experiments, but only because the experiments were 
designed in such a way that they would do so. 

The specimens used by Roddy and Jansing were cut from side leather in 
relatively small blocks, and it is unlikely, therefore, that samples in any one 
block differed much in thickness. Since block-to-block differences are elimi- 
nated in finding the residual variance, all that Lollar’s table on page 332 
shows is that, for the comparison of samples of the same thickness, it is immaterial 
whether the breaking loads are divided by thickness or not. It might, of 
course, be quite another matter if the thicknesses of the specimens compared 
differed greatly. 

Im most experiments where specimens of considerably different thick- 
nesses are compared it is likely that tensile strength measurements will pro- 
vide more accurate information than mere measurements of breaking load, 
although it should be recognised that this is not necessarily true of all ex- 
periments, even if specimen thicknesses differ considerably. (For example, 
if specimens deteriorate by a process that begins at the surface and works 


inwards, analysis of breaking loads might be the best procedure to adopt.) 
The point to be emphasised, however, is that the appropriate statistic 
(breaking load or tensile strength) will depend on the conditions of each 
experiment, and cannot be decided without knowledge of these conditions. 
Insofar as the example discussed by Lollar appears at first sight to be based 
on comparisons of specimens of different thicknesses, but in fact is not, it is 
liable to create an entirely false impression. 


The central and characteristic activity [of engineering] is planning and design—synthesis 
plus analysis—with the synthesis of available knowledge and experience into an acceptable 
design as the essential element without which engineering would, I believe, lose its identity 
as a profession. Men who design circuits, structures, machines and processes, and systems 
of these elements, are acting as engineers, no matter how they acquired their proficiency; 
those who are not qualified for this type of work are at most ‘“‘embryo”’ engineers, no matter 
what words may appear in their diplomas or their job descriptions. 

There is reason to belabor at this time the nature of engineering and of the function 
performed by engineers because science and technology, scientists and engineers, have 
become an unresolved blur in the minds of educators, of industrial and governmental 
leaders, and of the general public. The problem goes far beyond semantics. Decisions 
regarding educational plans, financial support, faculty recruitment, and other important 
matters are affected by this situation—even to the point of confusing the engineering 
colleges themselves regarding their basic mission. It may seem trite and a little absurd to 
state that the primary objective of the engineering colleges should be to prepare their 
graduates to practice engineering—and, I would add, to practice it in the sense described 
ibove. Other objectives can, and should, be served but should be secondary in an engi- 
neering school. 

Preparing Engineers for Advancing Areas of Technology, the FIER Distinguished Lecture 

1959, by Murrough P. O’Brien, Foundation for Instrumentation Education and Re- 


search, New York. 
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Studies on the Formation of Mannich Linkages Involving Phenolic 
Compounds with Reference to the Interaction of Collagen with Cer- 
tain Tanning Agents. S. M. Bose, and Y. Nayudamma. Bull. Central Leather 
Research Inst., Madras, 5, 447-56 (1959).—The tanning action of resorcinol 
plus HCHO has been attributed to formation of C-type Mannich bases with 
the e-amino N of collagen (see abstr. /ALCA, 54, 475 [1959]), but no such 
compounds involving resorcinol have hitherto been prepared. By working at 
low temperatures the authors succeeded in preparing compounds from re- 
sorcinol, HCHO, ad various amino compounds (morpholine, piperidine) that 
had the empirical composition of the expected Mannich bases. Similar results 
were obtained with morpholine, HCHO, and either bis (resorcy!) methane or 
3,7-dihydroxy-10-phenyl xanthene, both of which are tanning agents (cf. Tu 
and Lollar, JALCA, 5O, 324 [1950] ) but not with 2,8-dihydroxy-,0-diphenyl 
xanthene, which is not. The tanning action of the two compounds first named 
is enhanced by tanning in the presence of hexamethylene tetramine (HT), 
judging from rise in T,, which is attributed to formation of Mannich-type bases 
with HCHO liberated from the HT. In tests with hide powder treated with 
bis (resorcyl) methane and HT, in which unused HT was determined in the 
combined filtrate and washings, it was found that about 10% of the HT was 
destroyed, while practically none of the HT was destroyed when hide powder 
was treated with HT alone. All this is taken as supporting evidence for the 
Mannich-base mechanism of tannage by resorcinol and HCHO. H.B.M. 


Conservation of Heat Energy in the Leather Industry. R. Hock. Leder 
Kurier, 2, 38-44, 65-67, 78-81, 97-110 (1958).—Standard formulae are given 
for calculating heat transfer through walls, roofs, pipes, etc. Calculations are 
given to show that savings in heat and coal of 95% or more can be attained 
by proper insulation of walls, steam pipes, etc. Thermal conductivities and 
other characteristics of various insulating materials are given. Thermal con- 
ductivity is discussed with respect to porosity and the influence of chemical 
composition, molecular constitution, temperature, moisture content, and cement- 
ing substances. Methods of measuring thermal conductivity and the types of 
insulation best suited for various purposes are discussed. 1.D.C. 


Supplement to Recent Developments in the Field of Leather Oiling. 
E. Quendt. Das Leder, 10, 57 (1959).—See JALCA, 54, 368. 1.D.C 


Preparation of Chromium (II) tris (8 aminoethylate). A. Kiintzel 
and H. Trabitzsch. Das Leder, 10, 102-26 (1959).—Chromic salts react with 
3 mols. of monoethanolamine in the absence of water to form deep-hlue 
complex compounds having the formula [Cr(C, H,ON).(C.H-ON)] Cl. If 
green chromium sulfate (basicity about 20%) is dissolved in an equal weight 
of water and the solution is added slowly to an excess of monoethanolamine 
(about 15 moles per gram atom of the sulfate), a dark green precipitate 


forms that dissolves at 130°; on cooling, red needle clusters crystallize out. 
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Only the beta form of Cr(OH),;, in which 2 Cr atoms are joined by 2 OH 
groups, react with ethanolamine to form the red complex. When alcoholic CrCl, 
or Cr(NO,;); are treated with NaOH or NHg,, the beta form of hydroxide is 
always formed and will react with ethanolamine. Only freshly precipitated 
hydroxide will react; if it is filtered and washed for purification, the red com- 
plex does not form. Partial purification is possible by washing the red crystals 
with monoethanolamine until free from ethanolamine salts, then washing with 
alcohol. On recrystallization from a small amount of water, hexagonal instead 


of needle-like crystals form. An empirical formula reaction with chromium 
chloride is as follows: 


CrCl, + 6HOCH.CH.NH, = Cr(OCH.CH.NH,), + 3 HOCH,CH.NH,Cl 
L.D.C. 


Newer Knowledge in the Field of Leather Drying. H. Leistner. Leder 
Kurier, %, 27-33, 44 (1958).—Leather drying occurs in two stages. The first 
stage, in whic h pedi water is removed, is independent of tannage but de- 
pe nds on temperature, moisture difference between leather and air, and air veloc- 
ity. A drying study was made with 18 x 24 cm. photographic plates. Air tended 
to follow the path of least resistance and to separate from the plates, so that 
a change in direction of the air across the plates was very important. For 
quality ive. air must be fed uniformly over the whole area and be drawn 
off the same way. The ventilator fan should move air over a heater, then into 

pressure vessel to remove turbulance and to give an even flow through the 
slits into the drying chamber. The chamber should be divided into several 
zones with a change in air flow direction from zone to zone. Uniform drying 
prevents overdrying of the leather surface. Rapid drying of the surface makes 
it horny and so prevents diffusion of water from the interior of the leather. 
Humidity must drop uniformly through the dryer; otherwise there may be 
absorption rather than loss of water in some zone. A graph is given which 
shows water content of leather (8-25°C) at various temperatures (10°—70°) 
and relative humidities (20-95%). Pade: drying on glass or metal plates and 
drying of heavy leather are described. 1.D.C. 


Changes in Hide Quality on Long Storage in Salt. P. Kontio, 0. Lokki, 
and A, Ristola. Das Leder, 10, 126-29 (1959).—A storage test was made to 
determine whether the state of preservation of a large pack of salted hides 
could be reliably estimated from a chemical analysis of a few specimens. From 
a pack containing 1486 pieces of 4-12 kilogram skins, 15 of average weight 
were selected and stored between other hides in a hide cellar at 9°—11°C. 
Analytical samples were taken from each skin after 3, 8, and 14 months storage. 
\ composite sample representirg all 15 skins was also prepared. All samples 
were ground in a sausage cutter. Three sample locations were chosen, one 
in the shanks and one from each side of the backbone in the bend area 
Determinations were made of moisture, salt, total nitrogen, water-soluble matter, 
and volatile nitrogen (NH,). Volatile nitrogen in skins stored for 8 months 
was 3 times that in skins stored for 3 months, but there was little difference 
in extractable nitrogen. Skins stored for 14 months contained about twice 
as much extractable nitrogen but only slightly more volatile nitrogen than 
those stored for 8 months. A statistical analysis was made of the analytical 
data. The greatest source of variation was time of storage. Volatile nitrogen 
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showed some variation between skins, but little between locations. There was 
good agreement between analytical values for shank versus bend locations 
and between right versus left side of the backbone. Determination of volatile 
nitrogen in an aqueous extract of a hide sample was a suitable method for 
assessing the state of preservation of the hide. Shank pieces were as good as 
those from the bend. Analysis of a composite sample gave sufficiently accurate 
results. The difference between results for a composite sample and the average 
of results from analyses of the individual skins was within experimental error 


of the method. L.D.C. 


A New Method for Investigating the Sludge in Vegetable Tan 
Liquors. A. Lenart and G. Vagé. Das Leder, 10, 129-33 (1959).—Instead 
of the usual method of weighing the amount of sludge formed at different 
concentrations of tannin extract, measurements were made of the decrease in 
volume of sludge in a tan liquor of constant concentration caused by addition 
of increasing amounts of syntan. Dispersing action of the syntans was also 


determined by aye a light transmission of the tannin-syntan mixture just 


after shaking (L,). and of the clear, supernatant liquid after settling (L\). 
L,/L, is the eatidns value. Although addition of syntan diluted the extract, 
this effect could be neglected in these tests where dispersion occurred with 
5-15% of syntan. The type of sludge was noted, and readings were made of 
(1) volume of heavy, rapid-settling sludge, (2) volume of suspended sludge 
that settled very slowy, and (3) turbidity. The experime *ntal procedure was as 
follows: The tannin extract was allowed to swell in water overnight, boiled 


until dissolved, and diluted to 5°Bé with water continuing 1 g. CaCl. per liter 
(hardness 50°). At the same time a 9% solution (about 5°Bé) of the syntan 
was prepared. Mixtures (110 ml. each) of the tannin extract solution and 
syntan were prepared to contain 0, 3, 5, 10, 15, 20, 30, and 40¢°% of syntan. 
The mixtures were heated for a short time, then shaken for 1 hour, after which 
10 ml. was removed at once, diluted to 40 ml., and used for measurement of 
transmission L,. The remaining 100 ml. of each mixture was put in a series of 
100-ml. graduated cylinders of the same he ight and width and left overnight 
at 20° +2°C. to settle. Readings were then taken of the volumes of (1) clear 
liquid, (2) flocculant sludge, and (3) firm sludge. Also 10 ml. of the clear 
liquid was diluted to 40 ml. and used for measurement of L,. Reproducible 
results were obtained by this method. Numerous dispersing agents and syntans 
were investigated. The optimum amounts of Basyntan extra J, Tanigan extra KN, 
and Syntanol OPA for dispersion of sludge in various extracts were as follows: 
sweetened chestnut 5, 10, and 20% resp.; valex 10, 10, and 30%; wattle 5, 5, 
and 5%; and oak 20, 30, and 30%. In addition to these three syntans, good 
results were found with Tanigan extra B, Rotanin W (sulfonated novolak), 
Kortan KN (naphtholsulfo acid-phenol condensate) and Basyntan C. White 
leather syntans did not cause enough dispersion. Urea-formaldehyde conden- 
sates reacted with vegetable tannins to form more sludge. The above method 
is a rapid procedure for determining the minimum amount of dispersing agent 
for optimum sludge prevention. [.D.C. 
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ous leather for gloves, Nopco tanning prod- 
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formity, pliability, strength, softness and 
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For detailed information about Nopco 
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In chrome tanning... 


THERE’S NOTHING TO HIDE 
when you ue ONE-BATH 


KOREON 


Yes! . . . chrome-tanning becomes the easiest 
step in your process with Mutual® one-bath 
KOREON®. Simply dissolve KUREON in 
water. Or, if you prefer, you can add it directly 
to the tanning drum in its dry form because it 
dissolves so readily. 

KOREON is constant in composition and un- 
varying in purity. It comes in two basicities— 
KOREON M at 33-35%, and KOREON X at 
50-52%. Technical service, based on years of 
experience with tanners, is available to you on 
request. 


If you prefer to prepare your own one-bath 
chrome tan, we can provide the technical aid 
and the principal raw material—Mutual 
Sodium Bichromate. 


OTHER PRODUCTS FOR TANNERS: 


Solvay® Ammonium Bicarbonate lvay Clean 


Solvay Snowflake® Crystals -Mutual Potass 


ing Soda & and XX 
ium Bichromate 


SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N. Y. 


MUTUAL chromium chemicals are available through dealers and 
SOLVAY branch offices located in major centers from coast to coast. 


For more information, mail to SOLVAY 
(J Please send booklet “KOREON One-Bath Chrome 
Tan for Leather.” 


[] Please have representative phone for an appoint- 
ment. 
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“WET STORAGE" 


A problem frequently encountered COMPARISON OF 

in the leather-tanning industry is THREE STORAGE ' 
how to make the best use of avail- METHODS FOR SALT 

able tank space for rock-salt stor- 
age. There are three basic ways to 
store salt in tanks. Each one has 
certain advantages. 


1. Salt stored in the form of 


fully saturated brine offers the HERE’S PROOF OF ‘“‘WET-STORAGE" EFFICIENCY. Columns show amount of salt 

important advantage of conven- which can be stored in a tank 20° deep and 20° in diameter - by the three different < 
. metr 1S et St rage Ss Vv u st, akes fu use f av ab ace 

ience: the brine can be pumped —- aeeeTe VEE Oe . pvallable space 





to points of use in the plant, elimi- 
nating salt-handling expense. j 
However, the amount of salt " 
which can be stored in this way is relatively small, because fully saturated drine itself contains 2.65 Ibs. 

because each cubic foot of brine contains only about _ of salt per gallon. 


93/ _ of salt i issolved form. it 
1976 Wes. of oak in Gieogived form Lixator best example of ‘Wet Storage”’ principle. 


2. Salt stored in dry form makes far better use of Storing salt under covering brine is the basic operat- 
available tank space: each cubic foot contains an ing principle of International's exclusive Lixate 


average of 72 Ibs. of rock salt—about 3.6 times the ,  Brine-Making Process. In the Lixator, 
amount which can be stored as brine. However, ) rock salt and fully saturated brine are 
moving dry salt to points of use is time-consuming, Kh «a combined, making fullest use of avail- 
inconvenient and expensive. And dry-salt measure- Wr able storage space. The Lixator pro- ‘ 
ment is not as exact, or as easy, as measurement of f re vides pure, crystal-clear brine for im- 
fully saturated brine. mediate use when and where it’s needed. 
oe ” : s Pp > 
3. “Wet Storage’’—which actually combines fea- AG 


tures of dry storage and brine storage—gives the A | 
benefits of fully saturated brine, along with the [> f 
space-saving storage of dry salt. Here's the story: 


Lo Salt—plus technical service 
“ —from International 


Through skilled and experienced “Salt Specialists,” 
we can help you get greater efficiency and economy 
from the salt or brine you use. We produce both 
Sterling Evaporated and Sterling Rock Salt in all 
@ There is a constantly available supply of fully types and sizes. So _ — recommend ie type and 
saturated brine for every plant need. size of salt most perfectly suited to your needs. 


@ With “Wet Storage’, any given tank can store 
more salt than is possible when dry salt or saturated 
brine are stored by themselves. 


If you'd like to get this technical assistance—or 
any other information on salt or brine—simply con- 
tact your nearest International sales office. 


@ Much less handling of rock salt is needed. There 
are fewer salt deliveries, fewer brine-making problems. 


How “Wet Storage” works. When a tank is filled SALES OFFICES: Boston. Mass.; Charlotte, N. C.; Chicago 
: : “k salt. al = ey cs = Ill.; Cincinnati, Ohio; Detroit, Mich., Newark, N. J.; New 

with dry rock salt, almost half the storage space is Orjeans. La ;_ New York, N. Y.; Philadelphia, Pa; 'Pitts- 

actually “empty,”’ because the salt crystals don’t >ureh. Pa.; St. Louis, Mo 

pack solidly together. But when the voids between 

the crystals are occupied by fully saturated brine, 


additional amounts of salt can be stored. This is FOR INDUSTRY, FARM, AND THE HOME— 


STERLING SALT 


PRODUCT OF INTERNATIONAL SALT CO., INC. { 








ATLAS 1873 
for softie leather 


ATLASOIL 


TANNERY 
“HOUSEHOLD NAMES” 


Every industry has its famous names. In tanning, 
Atlas, and the products it has developed through 
the years, all are “household names”—respected 
because they represent the finest of their kind and 
for their purposes. 


How many of those names do you recognize as “old 


friends?" How many of the new ones are you familiar 


with? 


Atlas, keeping apace of, anu frequently leading the 
way to, new progress in tanning, brings you the 
products best suited to your needs. 


It is a fact that when tanners 
change to Atlas Fatliquors, few 


ever change again. 


REFINERY, INC. 


142 LOCKWOOD STREET 
NEWARK 5, N. J. 


alkaline 
fatliquor 


¢20 
for chrome 
colf 


ATLAS 
TS 30 
bark and 
resin retan 





Be sure of one invariable 


in every dye formulation... 
use 


National” Leather Dyes! 


No matter how skins vary, National Leather Dyes move 
you one big step closer to more uniform results. Each 
dye is carefully standardized for shade and chemical 
composition enabling you to obtain better reproduc- 
ibility time after time. 


Also dependable is the excellence of National Aniline’s 
technical service to tanneries. Our representatives and 
colorists understand the chemistry as well as the prac- 
tical application of leather dyes. They are well qualified 
to assist with your day-to-day problems in dyeing and 
related processing and finishing operations. 


For a full range of standarized leather dyes and prompt, 
expert technical assistance, it always pays to call Na- 
tional Aniline first. 


NATIONAL ANILINE DIVISION [MMANITEY: 
40 RECTOR STREET, NEW YORK 6, N.Y. | 
Atlanta Boston 


In Coneda 


Philadelphia 


Charlotte Chicago Greensboro Los Angeles 


Portland, Ore Providence San Francisco | h e m j C a | 


ALLIED CHEMICAL CANADA, LTD., 100 North Queen St., Toronto 18 
Distributors throughout the world. For information 
ALLIED CHEMICAL INTERNATIONAL © 40 Rector St., New York 6, N.Y 





SOLVAY PROCESS DIVISION 


eR! aie shee & 
memes - 


SAMPLE 


ite 
hemical 


SOLVAY PROCESS DIVISION 
61 Broadway, New York 6 6. Y. 


@eeeeeveeveeveereeeereee2022 28288 Fe eeee 


See if you get 
hetter neutralizing 


Many chrome-tanners get supe- 
rior neutralizing with deep- 
penetrating, low pH Solvay® 
Ammonium Bicarbonate. They 
say it makes dyeing more uni- 
form, improves texture and grain. 


If you get results like these, you’ll 
agree that this Solvay product is 
well worth its slight extra cost. 
Find out for yourself. No obliga- 
tion. Mail the coupon! 


eeeereeeeeeeeeeeeee eee ee 6 
DC-129 

SOLVAY PROCESS DIVISION 

ALLIED CHEMICAL CORPORATION 

61 Broadway, New York 6, N. Y. 


(1 Without obligation, I'd like a liberal 


laboratory sample of Solvay Ammo- 
nium Bicarbonate. 


1 Id like to obtain a larger working 
sample and discuss with your repre- 
sentative an actual plant test. 

Name 

Position 

Company 

Phone 


Address 


City Zone ——State. 





“SUPREMO 


BRAND 


ordinary in solid or seco crushed 


“LUNA” 


BRAND 


cold water soluble in solid or seco crushed 


The Only American Manufac- Liquid and powdered Quebracho 
turer of Quebracho Extracts in extract and blends to customer 
South America. Factories at specifications in bags, barrels, 
tank cars or tank trucks from 
Arlington, Staten Island, N. Y. 


Puerto Pinasco, Paraguay, and 
Staten Island, N. wu 


Internati 
ternational Products Corporation 
625 Madison Avenue, New York 22, N. Y | 
Telephone: Plaza 1-4770 ee 





e 


points 
to 
remember... 


about CALCOFAST GRAY &G 


Ey Calcofast Gray G produces clean, Penetrates uniformly, penetrates 
level, green-toned gray shades suede leathers sufficiently for top 
buffing 
Works beautifully on both chrome 
® and vegetable tannages...calf, kid Wy Resists bleeding into fat liquors 
and goat skins...pocketbook, 
glove and shoe upper leathers Yims readily with acid and 
direct dyes and has proved a good 
Offers good light fastness toning color 
For full information on Calcofast Gray G and other popular dyes in the Calco® line, 
just contact your Dyes Department representative. Do it today! 


¢ ' f the glove approxim: 
* trademark Note: The color of the glove appr: ates 


American Cyanamid Company - Dyes Department + Bound Brook, N. J. 





LOWELL TECHNOLOGICAL INSTITUTE 


LOWELL, MASSACHUSETTS 
FOUNDED IN 1895 


offers courses in 


LEATHER ENGINEERING 


leading to the degrees of 

BACHELOR OF SCIENCE 
and 

MASTER OF SCIENCE 


Emphasis is placed upon the fundamentals of engineering and the 
application of basic scientific principles to leather technology. 
Coeducational For further information 


State-operated write to Dr. Albert E. Chouinard, 
Scholarships available Head of the Leather Engineering Department 


THE 
TANNERS’ COUNCIL RESEARCH LABORATORY 


THE UNIVERSITY OF CINCINNATI: 


is 
THE DEPARTMENT OF BASIC SCIENCE 
in 


THE GRADUATE SCHOOL OF ARTS AND SCIENCE 


The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 


To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headquarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered. 


Address DR. FRED O'FLAHERTY. Director 
Tanners’ Council Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio. 
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COMET HOWES LEATHER CO. INC. 
CHEMICAL Co., INC. SOLE LEATHER 


Plastic & Pigment Finishes ; 
Topcoat, Plating & Glazing Lacquers SIDE LEATHER 
Vinyl Finishes for all types of Leather e 


a Tanners Cut Sole Divisioi 


Lacguer Emulsions e 
Stable “Jrouble-free Water-tight 
Clear, Black and White CUT SOLES 


ee Sa BOSTON, MASS. 


410 ADAMS ST., NEWARK, N. J ST. LOUIS, MO. = CHICAGO, ILL. 


L.H. HAMEL LEATHER CO. 


BONA ALLEN, INC. a, Seep an 


Buford, Georgia Lambskin Linings 


TANNERS SINCE 1873 


HAVERHILL, MASSACHUSETTS 


Finest English Rein 


OTe cies Prime Leather finishes Co. 


Latigotan Harness Leather 
Manufacturers of genuine English 188-194 S. 2nd St R. 5) Grove St. 


type and full rigged hand tooled MILWAUKEE 4, WIS. SALEM, MASS. 
roping saddles. 





NEW CHROMIUM COMPOUNDS 
for the Progressive 


TANNING CHEMIST 
NUCHROME 


Pure Basic Chromic Sulfate. No impurities, 
no sodium, aluminum or other salts. 


DRY (35% Cr,O,) 
LIQUID (25% Cr.O,) 


CHROMIC CHLORIDE 
CHROMIC ACETATE 
CHROMIC FORMATE 
CHROME ALUM AND OTHERS 


FIBER CHEMICAL CORPORATION 


P. 0. BOX 218 MATAWAN, N. J. 


JOHNSON AND CARLSON 


We Manufacture and Install 


DRUMS - VATS - PADDLES - WOOD TANKS 


Suppliers of V-Belts, Sprockets, Motors, Chain and Other Tannery Equipment 


848 EASTMAN ST., CHICAGO 22, ILL. 


“ADE Il AN” LIQUID QUEBRACHO FILADE 
GAMBADE EXTRACT DRIPASTE 


THE TANNADE COMPANY 


2136 DOMINICK ST., CHICAGO, ILLINOIS 








KEPECO FINNALINE KEPOLAC 
EMULLO KEEPA-SHINE FONDO 
UNI-LAK 


(Reg. U. S. Pat. Office) 


KEPEC CHEMICAL CORPORATION 


MILWAUKEE I, WISCONSIN 


4 The Original Dry Color 
PRESTO ae 
- PRESTO COLOR COMPANY 


WEST ALLIS 14, WIS. 


Dry Colors + ¢ Finishes 


Garden State Tanning Inc. 


Fleetwood, Pa. 


“The Extension of Knowledge is 
by the Investigation of Matter’’. 


Manufacturers of 


Upholstery Leather 


This space dedicated to 
Tanner's Council Research Laboratory 


by a Friend 
New York Office 


12 EAST 33 STREET, NEW YORK 16, N. Y. 








You can rely on BAYOILS 


~ 


BAY | 
~ STATE * 
aa 
PRopuctS 
Sulphonated Oils Wet & Dry Fillers 
Fat Liquors Suede Sprays 


Designed for Your Speeifie “Jannage 








EISENDRATH rine cAtr LeaTHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 
RACINE, WISCONSIN 


92 South St , Boston, Mass., Day Gormley Leather Co. - 17! Madison Ave., New York City, Eugen+ Williams 
41 E. Union St. Pasadena. Calif., David V. Whiting Co 











THE OHIO LEATHER CO. RESEARCH 
Quality Calf Leather 
PAYS DIVIDENDS 
LUXOR - BLACK JETTA 
KAFFORITE - KOZY - JILL JETTA when Properly Applied. 
EMBOSSED CALF - WHITE WASHETTE — 


TANNERY a oe > Om. FFICES: a “am aeemeere 


BOSTON - NEW YORK - ST. LOUIS - CHICAGO University of Cincinnati 





>ralea 


for all lypes of u = G 
sili. 


NEWARK 
LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 
Telephone HUmboldt 2-5072 


Specialists ? in 
ts OILS 


and 


es 


Mardol tanners’ oils and fat liquors are produced by 
specialists. They are highly skilled in quality control, 
and the proper selection and blending of oils, to fit 
specific leather making requirements. 

Our technical staff, comprising practical tanners is 


at your service. They will be pleased to help you with 
your problems, 


MARDEN-WILD CORPORATION 


500 COLUMBIA ST., SOMERVILLE, MASS. 


MILWAUKEE, WISCONSIN, 8934 NO. NAVAJO AVE. 
MARDEN-WILD OF CANADA LTD., HALIFAX, N. S. 
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THE STAMP OF DEPENDABILITY 
ve] ioe 
SULPHONATED OILS and 
FATLIQUORS — SUEDE SPRAYS 


CROCK ELIMINATORS 
WATERPROOFING SPECIALTIES 


EASTERN INDUSTRIAL OIL PRODUCTS CO. 


SAUGUS, MASS. 


EASTERN OIL OF MEXICO PASEO DE LA REFORMA 95 MEXICO DF 
EXPORT AGENT: WOLFF—INTERNATIONAL, Milwaukee, Wisconsin 


Proctor | EQUIPMENT... 
i aa 


TANNING INDUSTRY 


ROTO-SPRAY (4 or & Gun) 
PASTED LEATHER DRYERS 
TOGGLE DRYERS 

e POLE AND HOOK TYPE CONVEYOR DRYERS 
SEASONED SKIN AND SPRAYED FINISH DRYERS 
WASHED CATTLE HAIR DRYERS 


PROCTOR & SCHWARTZ, inc. Phitadeiphia 20, Pa. 





Borax or Boric Acid 


Los Angeles 
New York 
Chicago 
Kansas City 
Philadelphia 
Cleveland 


CALGON’ Pre-Tan 


the tanning time saver that produces better leather 


Calgon Pre-Tan cuts tanning time to one- 
third or one-fourth the normal time when 
it is used before vegetable tanning. This is 
because Calgon’s quick action speeds up the 
penetration of vegetable liquors, hastening 
the tanning process. 

Besides being a time and money saver, 
Calgon adds to the quality of leather. 
Calgon’s dispersive action and ability to 
combine with proteins produce tanned 
leather that’s exceptionally free from stains, 
has a dense grain structure, and a long silky 


fiber that contributes to tensile strength. 

For high quality leather and faster tan- 
ning, try Calgon Pre-Tan. Write now for 
your free copy of ‘Calgon Data for the 
Leather Chemist.” 


CALGON COMPANY 


DIVISION OF HAGAN CHEMICALS & CONTROLS, INC. 
HAGAN BUILDING, PITTSBURGH 30, PA. 


in Canada: Hagan Corporation (Canada) Limited, Toronto 





APEX CALAFENE 


FOR TOP QUALITY SUEDES 


Used by leading tanners for over 30 
years for obtaining a finer nap, better 


feel and additional strength in low ends. 


ALSO:- 


CALAFENE SPECIAL: For a tighter nap on goat suedes 
CALOPHYL C-10: For suede splits 
STANNOIL: Outstanding penetrant for colors 


APEX CHEMICAL CO., INC. 


Manufacturers of Chemicals since 1900 


200 South First St. Elizabethport 1, N. J. 


ESTABLISHED 1883 


Exclusively a Tannery Paper 


Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 
Affords complete tannery coverage, concentrated among 
tanners, chemists and buvers of materials, raw stock and 
equipment. 

Technical articles and newsworthy 

features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
154 Nassau St. 683 Atlantic Ave. 





REILLY- 
WHITEMAN- 
WALTON CO. 


CONSULTING SERVICE 


Technical rr is available for improvi 

reducing your costs an pe ing new leathers and finishes 
iia than 40 yea eae actic al applicatio i 
to Leather ma “ cturing. 


ADOLF SCHUBERT, 549 W. Washington Blvd., CHICAGO, ILL. 


Borneo CUTCH extract 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, N. Y. 





Nalem Oil & Grease Co. 


FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 


SALEM. MASSACHUSETTS 


© Commonwealth «+ 


LABORATORIES, Inc. 


Serving the Leather Industry since 1911 


TECHNICAL SERVICE 


CONSULTATION RESEARCH 


Immediate Service on 


HEAVY CHEMICALS — EXTRACTS — TANNERS OILS 
DYESTUFFS — LEATHER FINISHES — SPECIALTIES 
ABRASIVES AND COATED PAPERS. 


COMMONWEALTH LABORATORIES, INC. 


Gloversville, New York 





> Emie BELL-MINE LIME 
a 


You can depend on Warner Bell-Mine Lime 

for uniform purity, analysis and physical properties. 
Accurate laboratory control assures you 

of consistently better milk of lime, 


WARNER COMPANY 


BELLEFONTE DIVISION, Bellefonte, Pa. « Philadelphia « Pittsburgh 


THE MARSHALL LABORATORY 
Mfg. American Standard Hide Powder 


CONSULTATION LABORATORY SERVICES 


P.O. Drawer 239 RIDGWAY, PA. 


yom) MORITE BRAND 


Te 


EST. 1908 


Sulphonated and Compounded 
OILS 


WHITTEMORE-WRIGHT COMPANY. INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 


TECHNICAL SUPERIORITY 


Armour sole and upper leathers for men's and 
women's wear are scientifically tanned to the 
highest quality standards. By any test, Armour 
laboratory quality-controlled leathers are superior! 


ARMOUR LEATHER COMPANY 


a Tomonow’ Tonnager- Today 


WEW YORK © BOSTON © WILLIAMSPORT. PA. © ST. LOUIS © CHICAGO © SHEBOYGAN. WISC. 
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Want To Go On A Cost-Cutting Spree 
When You Tan Whites? 


Ever wish you could cut your processing costs? Maybe make sub- 
stantial savings on the white fatliquor you use? 

You can, you know . . . with a remarkable new series of esterified 
oils called the Polarsols. And not only will you reduce _ costs, but 


at the same time you'll get a uniform tight break that will upgrade your 
whites on the table. 


Savings are Substantial 


Since the Polarsols soften leather to a greater degree than sulfated 
oils, you can get the same degree of softness in your stock with up to 20% 
less oil. Oil reductions such as this mean savings in your color room—and 
in freight costs as well. Substantial savings . .. every year. Sooner or 
later somebody in your tannery will get the credit for suggesting these 
savings. It could be you. 

What's more, you'll be able to produce effects in white leathers 
never obtained before. For the Polarsols offer a unique combination of 
fatliquoring properties not found in other oils. 

For example, with the Polarsols you can get any degree of softness 
you want and still retain a high degree of tightness. But to get the 
same degree of softness with sulfated oil, you usually obtain loose break. 

Stability is excellent in the presence of residual alum. And of 
course all the Polarsols are bleached. They're light fast too, cffering 
a high degree that is seldom approached in Fadeometer specifications. 


Get The Full Story 


We'd like to send ves percentage suggestions—plus a trial sample. 
i 


Naturally there's no obligation. 


Just specify your type of white leather and tannage, for there's a 
Polarsol for every one—whether it be sides or splits, suedes or grains, 
kid or calf. Better write or phone today. 


It’s time you switched to Synova ! 


SEABOARD CHEMICALS, INC. 
Dept. 12H, 30 Foster St. 
Salem, Massachusetts, U.S.A. 


In Canada: Tennant & Michaud, Ltd., Toronto and Montreal. 








